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Alternate Feeding 


Made of selected rich cow's milk 
and sugar, Eagle Brand can be 
prescribed with the assurance that 
its use will not cause premature 
weaning and the digestive disturb- 
ances incident thereto. 


The composition and guaranteed 
purity of Borden’s Eagle Brand 
render it a particularly appropriate 
food at the weaning period, 


This standard infant food has 
been used for over sixty-two years 
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Samples, analysis and literature 
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Your Pharmacist Knows 
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knows that hand 
moulding hypodermatic 
tablets is more than a mat- 
ter of routine. Extreme 
care is necessary to mould 
a tablet of snow-white 
color, fine even texture— 
not too hard, not too soft 
—thoroughly triturated, 
dependable as to solubility 
and at all times reliable 
as to active principle and 
grainage. 


This is the kind of 
tablet that performs its 
functions in emergencies; 
the kind that the phy- 
sician learns to rely on 
unreservedly. 


Ask your pharmacist 

for something more than 

a tube of hypodermatic 

Send for beautifully illustrated catalog, tablets — Specify Lilly’s. 


in four colors, showing the complete line 


of Lilly Aseptic Metal Pocket Cases Dee p One in Water; Wa ech 


it Disappear 


ELI LILLY & COMPANY 


INDIANAPOLIS, U.S.A. 


St. Louis Kansas 


| 
\ 
| 
—> 
| 
| | 
| | 
| 
“ss 
* 
| 
| 
New York Chicago New Orleans 
| 


HORMOTONE 


The pluriglandular treatment of 


Suprarenal Insufficiency 


Hormotone is a combination of those hormones, or internal 
secretions, which coéperate in maintaining the dynamic force ot the 
organism. 


Hormotone has a markedly stimulating effect on metabolism 
and oxidation and causes an increase in mental, nervous and mus- 
cular activity. It is a tonic of rare quality. 


Formula: Hormotone contains the hormones of the thyroid 
gr.), pituitary gr.), ovary and testis. 


Indications: Neurasthenia and all asthenic conditions; impo- 
tence, premature senility and the debilities of old age; menstrual 
disorders and climacteric disturbances; chronic cardiac cases with 
hypotension, circulatory stasis and cold extremities; convalescent 
and post-febrile weakness. 

Hormotone Without Post-Pituitary should be used 
instead of the regular formula in high blood-pressure and _ sthenic 
or vigorous conditions. 


Dosage: One or two tablets three times daily before meals. 
» Hormotone is put up for physicians’ prescriptions in bottles 
of 100, 500 and 1000 two and a half grain tablets. 


LITERATURE UPON REQUEST 


G. W. CARNRICK COMPANY 
13 Sullivan Street New York City 
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Doctor, for your Convalescent Patients or 
for those needing Change of Air and En- 
vironment, there is no place to equal 


OLD POINT COMFORT 


The Hotel Chamberlin 


HE Chamberlin is one of America’s greatest 
Resort Hotels. 


—a luxurious home with distinctive social life and 
recreations, ° 


—with an equable climate the year round, 


an unsurpassed location on Hampton Roads, the 
Military and Naval Headquarters of our country, 


accessible. Much easier and less expensive to 
reach than the far South resorts, 


—and, in addition te these natural advantages, the 
most complete Electro-Hydrotherapeutic Estab- 
lishment in America. 


If you have in mind some particular patients requiring some 
special conditions, our Resident Physician will gladly corre- 
spond with you on the subject. Address, 


DR. SAMUEL G. TRACY, MEDICAL DIRECTOR 


Hotel Chamberlin, Fortress Monroe, Va. 


For Hotel Rates, Reservations, etc., address 
George F. Adams, Manager, Fortress Monroe, Va. 
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and fowl, at cur- 
rent prices, aver- 
age tentimesthat 
cost per energy 
unit. 


Theoatis vastly 
better balanced. 
It is almost a 
complete food— 
nearly the ideal 
food. 


Quaker Oats 1810 
Round Steak 890 


7 Cents 
Per 1000 Calories 


grains only 
oats. We get but ten 
bushel. Yet this extra 
extra price. 


Chicago 


Supreme 


Food 


At One-Tenth Meat Cost 


Quaker Oats yield 1810 calories per 
The cost is five cents per 1000 


5 Cents 


Per 1000 Calories 


Calories Per Pound 


Mackerel 370 
Potatoes 295 


Don’t you 
think that all 
of us should 
spread these 
facts today? 


Quaker 
Oats 


Queen Grains Only 


Quaker Oats are flaked from queen 
just the rich, plump, flavory 


pounds from a 
flavor costs no 


The Quaker Oats @mpany 


New (3d) Edition 


Brown’s Rules for Recovery from 


Pulmonary Tuberculosis 


I2mo, 192 pages. Cloth, $1.50, net 
“THE appearance of the third edition of : 

little book is an accurate indication of j 
value and success. Many changes have | 
made throughout to keep it thoroughly abr 
of the times. Details about the values of act 
foodstuffs have been added in a separate chapter 
and a liquid diet is outlined. 


The purpose of this work is to help the patir 
avoid blunders, to learn those things most nec: 
sary to expedite his recovery and safeguard thos« 
It is a handbook of the fundament 
Dr. Brown is recognized 


around him. 
principles of the cure. 
as one of our foremost clinical authoritic 
tuberculosis. He knows the problem that « 
fronts the consumptive, and in simple languay 
he points out what, from his long experience, 
proved to be best for the welfare of the patient 


Just Ready 


Mess Officers’ Manual 


I2mo, 192 pages, illustrated. Price, $1.50, net 


REPARED by severalofficers of the Division 

of Food and Nutrition of the Med 
Department of the Army, this manual deals wit 
the modern views of food and feeding as ap; 
to army conditions. It incorporates the | 
tically useful deductions from the most r 
physiological experimentation and contaii 
number of specially made analyses of 
and meat products. While written prin 
for army officers, most of the informati 
equally valuable to dietitians, stewards « 
the household. The chapters on Composi! 
Selection and Inspection, Digestion, and N 
tive Value of Foods and their use in Diet 
clear and full. 


LEA & FEBIGER 
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GASTRON 


Of Physiological Service 


In GASTRON we offer the physician an entire stomach gland 
extract, containing the activated principles, the enzymes, all the 
associated complex organic and inorganic constituents of the 
whole gastri¢ mucosa in a stable and potent solution, alcohol 


free. 


GASTRON is designed to afford the physiological service of the 
entire gastric juice, and it is proving satisfactory in its indi- 


cated use. 


Prescribed simply by the name GASTRON. 


Fairchild Bros. & Foster 
‘New York 


The Jefferson Medical College of Philadelphia 


Ninety-fifth Annual Session begins September 22, 1919, 
and ends June 5, 1920 


FOUNDED 1825. A CHARTERED UNIVERSITY SINCE 1838. One of the 
oldest and most successful medical schools in America. Has 
graduated 13,682 physicians; over 5000 of whom are engaged 
in the practice of medicine in every State of the Union, and in 
many foreign countries. 

ApMIssION: Two years of College study, including specified language 
and science courses. 

FACILITIES: Well equipped laboratories, teaching museums, free 
libraries, large clinics, the various Departments of the College 
and its Hospital, with instruction privileges in six other Hos- 
pitals, offer advantages of an unusual and superior character. 

FACULTY: Eminent medical men of national reputation and unusual 
teaching ability. 

MANY OPPORTUNITIES in hospitals and other fields are open to grad- 
ates each year. 


Circular Announcements descriptive of the Courses 
will be sent upon request. 


ROSS V. PATTERSON, M.D., Dean 
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Radium Laboratories of New York, Inc. 
successors 'o Radium Institute in 191) 
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ADEQUATE AMOUNTS OF RADIUM TO MEET ALL DOSAGE REQUIREMENTS 
BENIGN GROWTHS BIRTH MARKS KELOID FORMATIONS INOPERABLE CANCER 
POSTOPERATIVE RADIATION TUBERCULAR GLANDS 


Intravenous injections of Radium Chloride are made in rheumatoid arthritis, arteriosclerosis, 
and for manifestations of the senile period. Radio-active waters furnished 
in any mache unit dosage 
Post-graduate courses in Radium Therapy will be inaugurated in October 
Detailed information on application 
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Full particu 
lars are given 
in the new 
odel 
Snook”’ buil- 
letin which is 
just off the 
press. A copy 
will be sent 
on request 

and without 
the least obli- 
gation 


sf: Y friends will be glad to know that | consider the 
Victor “Model Snook” Roentgen Apparatus is a 


very satisfactory technical development of the orig- 
inal Snook Roentgen Apparatus, which I had the 
privilege of presenting to the medical public in 1907, 


I believe that with its recent improvements the 


Victor 


“Model Snook” 


of the present day art. 
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31 E. 23d St. 
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66 Broadway 
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30 E. Randolph St. 
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LOUISVILLE, KY. 
433 Atherton Bldg. 
ROCHESTER, N. Y. 
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Clinical data clearly prove the effectiveness of 
Radium in certain benign and malignant growths. 


Sold on basis of United States Bureau of Stand- 
ards’ measurement. 


Information as to dosage, technic, and equipment 
upon request. 


SHERMAN’S 


Bacterial Vaccines 
Efficient — Dependable 


At this season of the year may 
we call your attention to the ever- 
increasing use of Sherman’s Vac- 
cines in the prophylaxis and treat- 


ment of HAY FEVER. 
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BACILLUS AC/DOPHIL US 


PREPA IONS 
TABLETS PARAT ION 
INTRODUCE 
the Bacillus Acidophilus which is an organism of high acid 
producing (antiputrefactive) qualities whose 
Normal Habitat is the Human Intestine 


To ensure a sufficiency of this natural defensive organism, when depletion 
or extinction occurs from any cause whatever, we now offer this 


Bacillus Acidophilus in Preparations as a new 
therapeutic agent 
LITERATURE—BIBLIOGRAPHY—ON REQUEST 
Guaranteed and Manufactured ONLY by 


The Arlington Chemical Company 
YONKERS, N. Y. 
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Diagnostic Symptom of 9 SOME 
A Paramount importance, 
but the Subject of Endless W h y Ps REPRESENTATIVE 


Doubt and Discussion— PURCHASERS 
5p study of Bloodpressure begins with the instru- Barker, Lewellys F., M.D., Baltimore, Md 
ment. In the measurement of weight and pressure, Christian, Henry A., M. D 
Gravitation is the only True Principle. Chemists, Peter Bent Brigham Hospital, Boston 
Jewelers, Pharmacists—always use a Gravity scale,— Hare, Hobart, Phila., Pa. 
synonymous with Permanent Accuracy and Reliability. Janeway, Theodore C.. M. D. (Deceased) 


Wherever its Merit is known, Progressive Physicians are 
using the Lambert, Alexander, M. D., New York 
U S Government Various Branches 
—> Rockefeller Institute for Medical Researct 
Columbia University 


Harvard University 


Yale University 


A precision Gravity-Gauge for Bloodpressure, built on Carnegie Steel Company 

a scientifically Sound Principle, extremely simple in Remington Arms Company 

design and so definitely superior that, of thousands in $ = Metropolitan Life Insurance Company 
use, over 90% have replaced other, current types of ; Has purchased over 1,0 

inst ruments. Mutual Life Insurance Company 

You will be interested in the Baumanomeler , not espec- New York Life Insurance Company 


ially as a mew sphygmo-manometer, but because it is 


different, and represents a departure from the endless W:-A: aum Co I 
repetition that has char .cterized this class of instruments - nc. 


Scientific Qpparatus 
nformative literature upon request. Write for it today. ; WOO‘ fifth Cwvenue 
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THOUGHTFUL PHYSICIANS are using the 


Nicholson Princo Sphygmomanometer 


The folding pocket mercurial instrument with the full 
length manometer tube and scale graduated in single mm, 


Read what they say: 


DR. CABOT—" Physical Diagnosis.’ Pages 107-110 
DR. NORRIS—" Blood-Pressure, its Clinical Application.”” Page 132 
DR. GOODMAN—"“ Blood-Pressure in Medicine and Surgery.” Page 56 


Price (300 mm.), $24.00 


Our little booklet * Blood-Pressure,’’ contains a com- 
plete description of this instrument. We'll be glad 
to send you a copy along with a pamphlet on the 
Clinical Significance of Diastolic ond Pulse Pressure. 
Free for the asking. 


NOT 
AN 
ANEROID 


Precision Thermometer & Instrument Co. 
1434 Brandywine Street 
PHILADELPHIA, PA. 
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AMERICAN STANDARD 


HAEMACYTOMETERS 


WITH LEVY COUNTING CHAMBER 


The Levy Counting Chamber was announced in November, 1916, patented January 31, 
1917 (U.S. Patent No. 1,214,331) and awarded the Edward Longstreth Medal of Merit 
by the Franklin Institute, Philadelphia, December, 1917 


No. 29983. American Standard Haemacytometer with Levy Counting Chamber with double Neubauer ruling 


WAR SERVICE 


During the war 4064 AMERICAN STANDARD HAEMACYTOMETERS with Levy 
Counting Chamber with Neubauer ruling were supplied the U. S. Army Medical Depart- 
ment, in addition to 1000 separate Levy Counting Chambers with Fuchs-Rosenthal 
ruling for spinal fluid investigations. At the time of the armistice there were undelivered 
1700 complete American Standard Haemacytometers with Levy Counting Chamber on 
our contracts, for which we accepted cancellation. 


IMPORTANCE OF BUREAU OF STANDARDS CERTIFICATION 


We emphasize the importance of using Haemacytometers with Bureau of Standards 
certificate for both counting chambers and pipettes, as many Haemacytometers in use are 
so inaccurate—particularly as to depth of chamber—as to largely invalidate the result of 
counts. Exact measurement in the clinical laboratory of either ruling or depth of 
chamber is difficult, and where precise blood counts are desired the use of a certified 
Haemacytometer is clearly indicated. 


The Levy Counting Chamber, since its first announcement, has been regularly stocked 
by us with Bureau of Standards certificate, and the tolerances published by the Bureau 
were established at our request. 


ARTHUR H. THOMAS COMPANY 


iIMPORTERS—DEALERS-EX PORTERS 
LABORATORY APPARATUS AND REAGENTS 
WEST WASHINGTON SQUARE PHILADELPHIA, U.S. A. 
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ACCURATE DIAGNOSIS MADE POSSIBLE 


Certainty 


of diagnosis—accuracy of treat- 
ment—both are facilitated by 
the use of electrically lighted 
instruments, which give an ac- 
tual view of the parts. E. S. I. 
Co. instruments are made ac- 
cording to the ideas of leading 
physicians and surgeons, as for 
example: Holmes, Jackson, 
Tuttle, Lynch, Braasch, Koch, 
Swineburn and Young, and in- 
clude Nasoscopes, Proctoscopes, 
Sigmoidoscopes, Cystoscopes 
and many others. All are fitted 
with superior lamps. Brilliant 
illumination at trifling cost. 


Modern General Diagnostic Outfit 
This outfit now weighs but 4% pounds, and 
measures 3'4X7xX15 inches, making it very 
convenient to carry. 
All E. S. I. Co. instruments are warranted 
mechanically and electrically perfect. 


Illustrated and descriptive catalog sent on request. 
Be sure of exact name. 


ELECTRO SURGICAL INSTRUMENT CO. 
ROCHESTER, N. Y. 
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“Rheumatism” and ATOPHAN 


Rheumatism—its definition symptomatic, its treatment largely so. 

At least until careful diagnosis establishes the type. 

But careful diagnosis takes time, and the patient wants prompt relief. 
What will you prescribe? 


Salicylates? Yes, but Salicylates, inorganic or organic, are constipating, cumulative, depressant 
and—as recent investigations show conclusively—trenal irritants. (Hanzlik. ) 


ATOPHAN with the promptest and most reliable pain and inflammation relief obtainable, has 
none of these drawbacks. 


ATOPHAN has almost completely replaced Colchicum in Gout. It will ultimately replace the 
Salicylates in Rheumatism. 


Manufactured in U.S. A. Distributed exclusively by 


SCHERING & GLATZ, Inc. . . 150 Maiden Lane, New York 


BARBITAL 


(Diethylbarbituric Acid) 
Chemically identical with Veronal 


Under License of the Federal Trade Commission this Company 
is now making this hypnotic and offering it to the profession. 


BARBITAL SODIUM is in preparation and will be ready 
shortly. 


If this drug is not marked "BARBITAL" it is not made under 


Government license. 


When ordering BARBITAL, insist upon BARBITAL made by 


Rector Chemical Company 


Incorporated 


Works: BROOKLYN, NEW YORK Offices: 2 RECTOR STREET, NEW YORK 


Also manufacturers of PROCAINE and other Pharmaceuticals 
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Prevent 
Spring Hay Fever 


Immunize Early Against Hay Fever 


Reports of competent observers have established the value 
of Pollen Extracts in the prevention and treatment of Hay Fever. 


Mulford Hay Fever Pollen Extract (Spring) 
contains pollen proteins of timothy, rye, red-top and several 
other grasses regarded as the cause of so-called “ rose-cold ” 
or “Spring Hay Fever.” The doses are accurately standardized 
as to content of protein, which is dissolved in physiological 
salt solution. 


Spring Hay Fever Pollen Extract is supplied as follows: 


No. O.—In packages of four sterile syringes, A, B, C, D strength 
No. 4.—In 20-mil vials, each mil strength of Syringe D 

No. 9.—In 5-mil vials, each mil strength of Syringe D 

No. 1 1.—Single syringe, D strength 

No. 12.—Single syringe, E strength 

No. 14.—Single syringe, F strength 


Syringe A contains 0.0025 mg. pollen protein nitrogen 
Syringe B contains 0.005 mg. pollen protein nitrogen 
Syringe C contains 0.01 mg. pollen protein nitrogen 
Syringe D contains 0.02 -mg. pollen protein nitrogen 
Syringe E contains 0.04 mg. pollen protein nitrogen 
Syringe F contains 0.08 mg. poilen protein nitrogen 
For immunizing against Hay Fever, the first dose 
of Pollen Extract (Syringe A) should be given at least 30 days 
before expected attack, followed by Syringes B, C and D, at 
5-day intervals. A dose equivalent to Syringe D should then 
be used at weekly intervals during the entire usual period of 
attack. 


For SPRING Hay Fever begin immunizing treatment at 
once ; for FALL Hay Fever begin early in July. 


Complete literature sent free upon request 


H. K. MULFORD COMPANY 


Manufacturing and Biological Chemists 


Philadelphia, U.S. A. 
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DIGITALIS THERAPY: SATISFACTORY EFFECTS IN CARDIAC 
CASES WITH REGULAR PULSE-RATE. 


By Henry A. Curistian, M.D., 


HERSEY PROFESSOR OF THE THEORY AND PRACTICE OF PHYSIC, HARVARD UNIVERSITY, 
AND PHYSICIAN-IN-CHIEF TO THE PETER BENT BRIGHAM HOSPITAL, BOSTON. 


(From the Medical Clinic of the Peter Bent Brigham Hospital, Boston, Mass.) 


In general practice, very commonly the physician fails to get 
thoroughly satisfactory results from the use of digitalis. As cardiac 
patients come to the hospital very frequently we find them in a 
stage of markedly broken compensation though their physician has 
been prescribing digitalis; and yet in the hospital they respond 
promptly and effectively to digitalis therapy. Why is this? In 
part the explanation lies in the fact that under hospital régime the 
patient remains in bed and more completely rests than he is willing 
to do at home, even though his physician repeatedly has urged 
upon him the great importance of rest. This more complete rest is an 
important factor in the patient’s improvement, but that it is not the 
sole factor is shown by observations that I have often made that 
hospital rest alone does not give the result that is obtained later 
when it is combined with digitalis therapy. 

It seems to me that the chief factor in the failure to get good results 
from digitalis lies in the improper use of that drug; most commonly 
the dosage given is insufficient. Insufficient dosage is in part the 
physician’s fault; in part it is due to a poor digitalis preparation 
furnished by the druggist. 

The physician is prone to give quite small doses of digitalis and 
usually fails to push his dosage to the point of tolerance, as should 
be done unless a definite effect is produced sooner. How digitalis 
VOL, 157, No. 5.—may, 1919, 
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should be used was tersely stated by William Withering! in 1785. 
“Let the medicine be continued until it either acts on the kidneys, 
the stomach, the pulse or the bowels; let it be stopped upon the first 
appearance of any one of these effects.’’ To this might be added, 
“Until it acts on the respiration.” Were this the rule followed to- 
day our practitioners would see much better results follow digitalis 
than they usually do. 

It seems that in our books and in our teaching, bad effects from 
overdosage of digitalis and descriptions of contra-indications to its 
use have been so emphasized that often the physician actually is 
afraid to give an adequate dose of digitalis. In a quite extensive 
hospital experience with cardiac cases I cannot recall a single case 
admitted from the care of an outside physician in which too much 
digitalis had been given. Sometimes I have suspected that this was 
the case from an existent heart-block or from coupling of the beats, 
or from depression of the T-wave in the electrocardiogram or from 
nausea and vomiting; but in these cases usually time has shown that 
heart-block, coupling or depressed T-waves were due to muscle 
lesions, not to digitalis, and nausea and vomiting were caused by 
cardiac decompensation, not by digitalis; these patients really 
needed more digitalis. Per contra, I have seen a great number of 
cases sent to the hospital really because they were doing poorly on 
account of the fact that their physician was giving them too little 
digitalis. 

The insufficient dosage of digitalis very frequently is due to the 
fact that the digitalis preparation is weak; that is, it is far below 
standard pharmacopeal strength. This has been well emphasized 
by Pratt? in some excellent studies. It seems surprising that poor 
digitalis is dispensed so frequently when excellent digitalis is grown 
in many parts of our country, and the testing of the digitalis is 
reasonably simple. 

A great deal of nonsense, in my opinion, is written about digitalis 
that does not upset the stomach, and much effort appears to be used 
by our pharmaceutical houses to prepare such forms of digitalis. 
Most of them do not cause nausea, I suspect, because they are weak 
forms of digitalis. The fad of fat-free digitalis is an excellent 
example of this wasted energy. Were this effort’ directed toward 
securing a potent active leaf, without which no good digitalis prep- 
aration is possible, far better results would obtain. During the past 
two years I have been using at the Peter Bent Brigham Hospital 
excellent digitalis grown in Virginia, in Minnesota and in Washing- 
ton, furnished me by friends. Now the supply of this is exhausted 
and the leaf furnished by Squibb this month is only half the efficiency 
of these other leaves, and so preparations made from it will be pro- 


1An Account of the Foxglove and Some of its Medical Uses, with Practical 
Remarks on Dropsy and Other Diseases, Birmingham, 1785. 

2 Boston Med. and Surg. Jour., 1910, clxiii, 279; and Jour. Am. Med. Assn., 1918, 
Ixxi, 618. 
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portionately inefficient. In passing, I should say that, in my usage 
of digitalis, preparation plays no part, for I have long since learned 
that the powdered leaf made freshly into pills is as satisfactory 
a form of digitalis as either tincture or infusion, and if the leaf is 
good, just as effective as digipuratum and digifolin, and far less 
expensive. 

Another cause of too small dosage of digitalis lies in the common 
practice of prescribing tincture of digitalis by drops, and counting a 
drop as a minim, whereas it generally takes two or three or even 
more drops to make a minim, as has been emphasized by Pratt* 
and others. Digitalis should be prescribed in weighed or measured 
amount, not by drops, and enough should be given of a reliable 
preparation (that means a good leaf as the starting-point of the 
preparation) to produce a definite effect at least within four days; 
usually an effect is noted to begin in half this time. 

Another reason for not getting good results from digitalis, I think, 
lies in the very general belief that myocarditis in some way is a con- 
tra-indication to digitalis or is a condition in which good therapeutic 
effects are not to be expected. In my experience in chronic myo- 
carditis, a condition which is a very frequent cause of cardiac failure 
in people beyond forty, as I have shown in a recent study,‘ most 
excellent results follow an adequate digitalis therapeusis, and there 
are no contra-indications to its use, for even in those cases advanced 
beyond the bound of a therapeutic response no bad effects follow 
digitalis. In the same way there still lingers the tradition that 
aortic insufficiency contra-indicates digitalis, because digitalis would 
prolong diastole and the large regurgitant flow of blood under these 
conditions would stop the heart in diastolic paralysis; a good enough 
theory, only it seems to have no basis in fact. 

Finally, and this is what I started out to emphasize, very excellent 
results follow digitalis in hearts that are not fibrillating. Mackenzie, 
in particular, has so emphasized the value of digitalis in auricular 
fibrillation that many seem to think if the pulse is regular, digitalis 
is not liable to give good results, and so it is not pushed in cases with 
regular rhythm. Pratt® says: ‘My experience with this method 
has demonstrated that large doses are not dangerous when the cases 
are carefully followed, and that the drug gives brilliant results in 
heart failure associated with auricular fibrillation, as Mackenzie 
has shown, and that it is beneficial in some cases of heart failure with 
normal rhythm. In hearts with normal rhythm, slowing of the pulse 
is still generally regarded as a measure of digitalis action, but my 
observations confirm the findings of Mackenzie’ and Cohn and 
Fraser’ that the drug rarely slows the pulse except ‘in auricular 


3 Jour. Am. Med. Assn., 1918, lxxi, 618. 

‘Christian: Jour. Am. Med. Assn., 1918, Ixx, 1909. 

5TIbid., 1918, lxxi, 618. 

6 Heart, 1911, xi, 273. 

7 Tr. XVII International Congress of Medicine, Sec. VI, Medicine, London, 1914. 
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fibrillation until toxic symptoms are produced. . . . It rarel) 
seems to be of benefit in myocardial weakness due to aortic insuffi- 
ciency, but this valvular lesion is not a contra-indication of its use, 
as was taught by Corrigan. . . . Rowland, working under 
Mackenzie, concluded, according to a statement made in the text- 
book of the latter, that in cases of heart disease with regular rhythm, 
strophanthin intravenously had very little effect on the general 
condition and no effect on the pulse-rate or blood-pressure.””’ 

Of course, it is in the cases with auricular fibrillation that the bril- 
liant results of digitalis are seen most commonly, but I have seen 
frequently just as good results in chronic cardiac cases with edema 
in whom there was no irregularity of the pulse or only an occasional! 
extrasystole. The following cases illustrate this very well. 

Case I.—P. B. B. H., Med. No. 4963, a man, aged fifty-nine years, 
was admitted to the hospital on July 10, 1916. Fifteen months 
before he began to have dyspnea on exertion, and this progressively 
increased. For thirteen months he had had swollen legs. For 
twelve months there had been nocturnal dyspnea, severe enough for 
three months to compel him to sleep sitting in a chair. On admission 
he had dyspnea, marked subcutaneous edema and ascites. His 
heart was markedly enlarged, regular in rhythm, and a soft systolic 
murmur was audible over the precordium. His blood-pressure was: 
systolic, 220; diastolic, 170. He was considered to be a case of 
chronic myocarditis and hypertension. At 6 p.m. on July 10 he 
received 0.1 gm. of powdered digitalis leaves, and this was repeated 
three times a day until 6 p.m. on July 13, a total of ten doses, or | 
gm. The next day he was begun on 0.05 gm. of powdered digitalis 
leaves twice a day, and this was continued during his stay in the 
hospital. The effect of the digitalis therapy is seen in Chart I, 
where it will be seen that the pulse was not slowed, it being already 
slow (82), but a striking diuresis and loss of weight occurred (18 
kilos, or 39.6 pounds in four days); in the language of Withering, an 
action on the kidneys. 

March 26, 1917, this patient was admitted again with a quite 
similar condition. Electrocardiograms taken at this time showed 
left-sided muscular preponderance and a rare auricular extrasystole. 
From 10 a.M. on March 26 to 12 noon on March 29 he received 
0.1 gm. of powdered digitalis leaves four times a day, a total of 
fourteen doses, or 1.4 gm., and from 6 P.M. on March 29 to 10 P.M. 
on March 31 a similar dosage twice a day, or a total of 1.8 gm. of 
digitalis leaves in five days. The result (Chart II) as before was a 
striking one, with diuresis and a loss in weight of 29.4 kilos, or 64.6 
pounds in thirteen days. 

June 14, 1917, he was admitted for the third time with a similar 
prompt diuresis following digitalis, and a loss of weight, 18.8 kilos, 
or 41.3 pounds in ten days. 

September 25, 1917, he came in for the fourth time. A larger 
amount of digitalis and a longer time were required to produce a 
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diuresis. On September 25 he received digitalis leaves, 0.1 gm. 
every two hours for five doses. No digitalis was given on September 
26 and 27. On September 28 he received four doses of 0.1 gm. at 
two-hour intervals and then the same does four times a day until 
2 p.M. September 30, a total of 1.9 gm. of digitalis since admission. 
On September 30 diuresis began as shown in Chart III and con- 
tinued until October 21. From October 1 to 16 he received 0.1 gm. 


A 


Cuart I.—Solid line mnecting dots indicates pulse-rate; solid line connecting 
circles, twenty-four-houy amount of urine in cubic centimeters; broken line connect- 
ing circles, weight in ! ‘*A,”’ powdered digitalis leaves 0.1 gm. three times a 
day; ‘‘B,”’ powdered ci,italis leaves 0.05 gm. twice a day. 


digitalis leaves three times a day: in all, forty-six doses, or 6.5 gm. 
from admission to its discontinuance. During this period his weight 
decreased 20.2 kilos, or 44.4 pounds. Electrocardiogram at this time 
showed no arrhythmia. 

His fifth admission was on December 3, 1917. Now digitalis 
produced relatively little effect. By December 26 his auricles had 
gone into fibrillation, and this persisted. He steadily grew worse 
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and died April 3, 1918. Autopsy showed chronic myocarditis 
without valve lesion. 

In a similar case, that is, one with chronic myocarditis (P. B. B.H., 
Med. No. 155) admitted June 24, 1913, the effect of strophanthin 
given intravenously was quite evident, especially on the pulse-rate as 
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A B. 
Cuart II.—Solid line connecting dots indicates pulse-rate; solid line connecting 
circles, twenty-four-hour amount of urine in cubic centimeters; broken line con- 
necting circles, weight in kilos; ‘‘A,’’ powdered digitalis leaves 0.1 gm. four times a 
day; ‘‘®8,”’ powdered digitalis leaves 0.1 gm. twice a day. 


shown in Chart IV. One c.c. containing 1 mgm. of strophanthin was 
given intravenously at 5.10 p.M. on June 25, 3.45 p.m. on July 3 and 
11.30 a.m. July 7. The pulse slowed from an average of 120 to 75. 
This patient had a regular pulse. Diuresis was not so marked in this 
patient as in the preceding, but he did not have such marked edema. 
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His general condition was strikingly,improved by the therapeusis. 
This case is cited, owing to the statement of Rowland, from 
Pratt’s paper. In this case strophanthin intravenously had a 


A B Cc D 
Cuart III.—Solid line connecting dots indicates pulse-rate; solid line connecting 
circles, twenty-four-hour amount of urine in cubic centimeters; broken line connect- 
ing circles, weight in kilos; ‘‘A,’”’ powdered digitalis leaves 0.1 gm. every two hours 
for five doses; ‘‘B,”’ powdered digitalis leaves 0.1 gm. every two hours for four doses; 
“C,” powdered digitalis 0.1 gm. four times a day; ‘‘D,” powdered digitalis leaves 
0.1 gm. three times a day. 
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Cuart IV.—Solid line connecting dots indicates pulse-rate; solid line connecting 
circles, twenty-four-hour amount of urine in cubic centimeters; ‘‘A,”’ 1 ¢.c. con- 
taining 1 mgm. of amorphous strophanthin intravenously. 
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very satisfactory effect on both pulse-rate and general condition. 
The dosage of amorphous strophanthin (Béringer) used was larger 
than I would at present advise. A 0.5 mgm. repeated once again 
in the twenty-four hours is safer than a single dose of 1 mgm. 

Case I].—Another case (P. B. B. H., Med. No. 2767) shows a 
good result from digitalis in slowing the pulse-rate (Chart V). This 
was a man, aged thirty-five years, admitted several times to the 
hospital. On this admission, May 10, 1915, he was very dyspneic, 
with Cheyne-Stokes respiration, his heart was enlarged, with a loud 
blowing systolic murmur heard all over the precordium. His liver 
was enlarged and pulsating. He had no ascites, no hydrothorax and 
but little subcutaneous edema. His pulse was alternating but 
regular in rhythm and electrocardiogram showed only the complex 
of left-sided muscle preponderance. His condition was considered 
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Cuart V.—Solid line connecting dots indicates pulse-rate; solid line connecting 
circles, twenty-four-hour amount of urine in cubic centimeters; ‘‘A,’’ 1 c.c. of digi- 
puratum intramuscularly; ‘‘B,”’ powdered digitalis leaves 0.1 gm. three times a day. 


to be chronic myocarditis. On May 11 he received 1 c.c. of digi- 
puratum intramuscularly and was started on powdered digitalis 
leaves three times a day. This was continued to May 18, a total 
of twenty doses, or 2 gm. of the powdered leaf. Besides other 
changes the pulsus alternans entirely disappeared. 

One more case may be cited. 

Case III].—A man, aged thirty-five years (P. B. B. H., Med. 
No. 6293), was admitted on March 16, 1917, complaining of short- 
ness of breath and swelling of the legs. He had edema, ascites, 
moderate hydrothorax and a markedly enlarged heart without 
murmur. He had a pulsus alternans, and electrocardiogram showed 
distorted ventricular complexes, but no irregularity of rhythm. 
On the fourth day in the hospital, March 19, he'was started on digi- 
talis leaves, 0.1 gm. four times a day, and this was continued until 
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March 24, a total of nineteen doses, or 1.9 gm. of digitalis leaves. 
The pulse was moderately decreased in rhythm (Chart VI), a diuresis 
was produced and his weight decreased in six days 10 kilos or 22 
pounds. This patient came again to the hospital on April 6, 1917, 
for recurrence of his symptoms. On April 6, in the evening, he 
received 0.2 gm. digitalis leaves and next morning began to receive 
0.1 gm. of the same three times a day. This was continued until 
April 12, or sixteen doses, a total of 1.8 gm. of digitalis leaves, 
including the first dose of 0.2 gm. This slowed his pulse and pro- 
duced a diuresis as shown in Chart VII. At each time the patient's 
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Cuart VI.—Solid line connecting Cuart VII.—Solid line connecting dots 
dots indicates pulse-rate; solid line indicates pulse-rate; solid line connecting 
connecting circles, twenty-four-hour circles, twenty-four-hour amount of urine 
amount of urine in cubic centi- in cubic centimeters; broken line connect- 
meters; broken line connecting cir- ing circles weight in kilos; ‘‘A,”’ pow- 
cles, weight in kilos; ‘‘ A,’ powdered dered digitalis leaves 0.2 gm.; ‘‘ B,”’ pow- 
digitalis leaves 0.1 gm. four times a dered digitalis leaves 0.1 gm.; three times 
day. a day. 


general condition was much improved. On a later admission this 
} patient died and autopsy showed an enlarged heart without organic 
valve lesion, a case of chronic myocarditis. 
| In all of these cases there was a striking improvement in the 
patient’s general condition and often a great decrease in dyspnea. 
The latter frequently is a very striking effect of digitalis in hearts 
that are regular as well as those that are irregular in rhythm. Such 
effects, however, cannot be presented graphically. 
These cases may serve as examples of what we commonly observe 
in cardiac cases without arrhythmia, and justify placing much con- 
fidence in the effects of digitalis on cardiac patients with regular 
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pulses. ‘They certainly justify a confident use of digitalis in such 
cases even though the pulse-rate may not be rapid. Even when 
the pulse-rate is not changed, other striking changes are produced, 
and the patient is benefited by digitalis therapy when it is properly 
administered. 


A MESOTHELIOMA OF BOTH SUPRARENAL BODIES AND 
BOTH LUNGS, WITH HEMOTHORAX. 


By H. Harris, M.D., 


NEW ORLEANS, LOUISIANA, 


(From the Laboratory of Pathology, Tulane University of Louisiana.) 


THE uncertain derivation of certain tumors of the upper pole of 
the kidney and its adnexum, the adrenal, has caused many neoplasms 
which arise in these organs to be erroneously classed as hyper- 
nephromata. Omitting those tumors described by Grawitz' as clas- 
sical of the type hypernephroma, there remain many other distinct 
varieties of growths to which miscellaneous descriptive names have 
been applied. Unfortunately, many of these tumors, because of their 
occurrence in or about the hypernephric region, have been recorded 
as hypernephromata. Many have received so little description that 
their identity is lost, and no doubt many of special interest have 
not been described. 

In the present consideration the occurrence of tumors in both 
adrenals and both lungs, identical in their histopathology and inter- 
esting in their cytological picture, together with the interesting 
clinical picture, form the basis of this report. 

A colored male, aged forty-eight years, was brought into the 
Charity Hospital. He was in a moribund condition and died the 
following day. There is nothing pertinent in his family history. 
About five weeks previous to his entrance he noticed “a swelling 
in the right side of the chest.’ He had a cough and fever and suffered 
from shortness of breath. He suffered extreme pain in both sides 
of the chest, difficulty in breathing and diarrhea. 

Physical examination shows an emaciated, anemic negro male, 
restless, anxious and dyspneic. The respirations are rapid and 
shallow and chiefly abdominal in type. The right side, while more 
prominent, is almost stationary during respiration. The supra- 
clavicular regions and Mohreneheim’s fosse are abnormally sunken. 
The right side from the third rib down anteriorly and laterally, and 
also posteriorly, shows a marked distention, with bulging of the 
intercostal spaces. No voice fremitus is felt over the entire right 
lung, but there is a slight increase on the left side. There is a 


1Die sogenannten Lipoma der Niere, Arch. f. path. Anat., etc., Berlin, 1883, 
xciii, 39. 
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localized edema of the right chest wall. The lower edge of the liver 
is displaced down as far as the umbilicus. Percussion elicits flatness 
over the entire right chest; the left side is practically normal. Over 
the right lung the voice and respiratory sounds are only barely 
audible; over the left lung, scattered rales of the coarse and fine 
moist varieties are heard throughout. 

The right pleural cavity was aspirated and blood withdrawn. 

Upon entering the ward the following morning the patient was in 
a state of collapse; his pulse was very rapid and barely perceptible 
and he was bathed in a cold perspiration. He died shortly afterward. 
The clinical diagnosis made was bilateral pulmonary tuberculosis, 
with right hemothorax. 

Autopsy Proroco.. Autopsy held one hour after death. Body 
is that of a colored male, much emaciated. Sclera yellow and 
pupils dilated and equal. The tissues over the chest are edematous. 
There are no enlarged peripheral lymph nodes. On the right side 
along the axilla down to the iliac crest the skin is blistered. The 
thyroid gland is apparently normal. The right pleural cavity is 
found filled with a dark brown fluid which is probably partly hemo- 
lyzed blood. At the lower portion of the cavity, clots are found. 
The lungs are totally adherent laterally to the costal pleura as far 
back as the spinal column. The right pleura is found studded with 
small nodular areas which give the appearance of dark skin and 
appear tuberculous in character. There are a number of tags on the 
parietal pleura, corresponding to areas where the lung was found 
adherent. The left pleural cavity is dry. The lung is slightly 
adherent to the costal pleura; it is of a gray color and is studded on 
the surface with small grayish nodules; it crepitates fairly well on 
palpation, but is very nodular. On section the organ is of a red color 
and presents throughout small yellowish-white and grayish-white 
masses, and larger areas which are necrotic in the center. These 
vary in size from 2 mm. to 2 or 3. cm. Some are round and others 
irregular in shape. The right lung presents a similar aspect, but the 
nodules are more numerous and in certain areas coalesce. 

On opening the parietal pericardium it is found to be adherent 
on the surface of the heart by recent adhesions, which are easily 
broken up. The surface of the pericardium internally and the 
surface of the epicardium are studded with small grayish nodules, 
which are rough and nodular on palpation. The heart is otherwise 
negative. The spleen is totally adherent to the liver and adjoining 
organs. It is normal in size and of a slate color; it is firm and its 
capsule is very much thickened. On section it is of a red color, and 
the connective-tissue element is slightly increased. 

The liver is found pushed down as far as the umbilicus from the 
fluid in the right chest. The gall-bladder is one-fourth full of a 
yellow fluid; the duct is patulous and free from calculi. The liver 
on section is of a yellowish-brown color; lobulations are not marked; 
nothing else of note is present. 
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The pancreas presents nothing apparently abnormal. The 
mesenteric glands are slightly enlarged. The suprarenal gland on 
the left side measures 3x 6 em. An oblong body, more or less 
caseous, is found herein which appears tuberculous. Kidney measures 
10x 6em. The surface of the organ is studded with small yellowish 
areas or bodies at the upper pole, contiguous with the suprarenal. 
The capsule is slightly adherent. The surface of the organ is granu- 
lar and of a red color. Cortical substance measures 8 mm. The 
differentiation between the cortex and the pyramids is poorly shown. 
The right suprarenal measures 3 x 4.5 cm. It presents on section a 
yellowish mass, which fills up the whole section of the organ and 
measures 1 cm. in diameter. The right kidney measures 11 x 6.5 
em. On section it is of a red color. The cortical substance measures 
1 cm. and presents the same general appearance as the left kidney. 

The gastro-intestinal tract and pelvic and genital organs are 
normal. The body was claimed and the procedures were limited. 

The diagnosis at first was that of pulmonary and pleural tuber- 
culosis, pleural hemorrhage and tuberculosis of the adrenals. A 
more careful examination of the sectioned lung surface showed the 
apparent tubercles to be at the same level with the surface or even 
umbilicated. This point, together with their marked irregularity 
in shape and size, suggested a neoplasm with more or less miliary 
arrangement. 

Microscopic EXAMINATION. Sections were stained by eosin- 
hemotoxylin, phosphotungstic hemotoxylin and Mallory’s stain 
for connective tissue. 

Suprarenal Glands. The tumors of both suprarenals being 
identical in their picture are described as one. Transverse sections 
of the adrenal and tumor show the neoplasm separated in part from 
the gland by a connective-tissue capsule, but farther on this dis- 
continues or is reflected at an acute angle from the gland to the 
tumor. Here the tumor cells merge directly into those of the gland, 
extending through the zona glomerulosa into the zona fasciculata, 
and in certain areas a few tumor cells invade through the zona 
reticularis into the medullary portion. In this area the growth 
extends directly to the bloodvessels, and although no embolic tumor 
cells are seen in the vessel lumina, metastasis via this route is sug- 
gested. The tumor in its greater extent seems to blend gradually 
into the fascicular zone, there being no abrupt differentiation of 
tumor and normal structural cells. In the proximal portion of the 
tumor the cells have gradually assumed an arrangement and char- 
acter like those of the adrenal, but in the central and distal or 
peripheral portions the intercellular reticulum, shown best by 
Mallory’s stain, has massed into thick bands of stroma and the cells 
vary to an extreme, as compared with those of the gland, in size, 
shape, nuclei and staining properties, and even inter se in all these 
respects excepting the stain. The stroma as it spreads through the 
tumor forms in the most part alveoli, varying greatly in size and 


Fic. 1 Fig. 2 


quadrant. 


nous cells. 


3 4 


Fic. 3.—Tumor of lung (low power). One of the smaller tumor 
alveoli filled with tumor cells; in certain areas the tumor has entirely replaced lung 


structure. Many of the irregular shaped giant cells are seen. 


Fic. 4.—Tumor of lung (high power). Part of an alveolus showing the walls 
forming in part the tumor stroma. Cells of this particular area are more regular, 


Giant cells with cell inclusions and evidences of mitosis are seen. 
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Fic. 1.—Tumor of adrenal (low power). Shows the very irregular arrangement 
of stroma into alveolar and papillary forms. Zona fasciculata is seen in left upper 


Fic. 2.—Tumor of adrenal (high power). Shows marked irregularity of size and 
shape of cells. Contained within some of the giant cells are the so-called endoge- 


foci showing 


Per f “3 wd \ 
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shape. It also presents in part irregular projections or broad pro- 
cesses suggesting papille. These are covered with a single layer or 
several layers of cells. In some alveoli one or more cellular layers are 
seen, causing an adenomatous appearance, while others are com- 
pletely filled with cells. A few small bloodvessels are seen coursing 
through the stroma. More interesting than the bizarre arrangement 
of the stroma is the study of the cells themselves. They vary to an 
extreme in size, shape and character of nuclei; they range from 7 
to 30u, the larger cells being in preponderance in some fields, the 
smaller ones in others. In some alveoli this discrepancy in size is 
striking because of the juxtaposition of the giant cells with the 
small ones. Their shape is very pleomorphic; some are quite round, 
others cuboidal and others polyhedral. The nuclei bear no direct 
proportion to the amount of protoplasm, as some of the small cells 
contain very large nuclei and some of the larger cells small nuclei; as 
a whole, however, the nuclei of the large cells are extremely large 
and very coarse and present a marked reticulated chromatin net- 
work. The nuclei stain so intensely by the hemotoxylin that an 
apparent bas-relief or embossed appearance is given to them. Some 
of the large cells, instead of having a single large nucleus, are multi- 
nucleated, presenting from five to ten small nuclei. The nuclei are 
for the most part rounded, but some are very irregular, even jagged, 
others are almost square in shape. Numerous rosettes and other 
mitotic figures are present. The protoplasm stains quite uniformly 
a lavender color and is smooth, except for a few very minute gran- 
ules. Some of the larger cells show phagocytic powers, having con- 
tained in their cytoplasm, cells appearing as lymphoid and poly- 
morphonuclear types and still others larger and resembling some of 
the smaller tumor cells, the so-called “endogenous or daughter 
cells.”’ 

Lungs. Sections of the tumor from both lungs show numerous 
metastatic areas varying greatly in size. In some sections two or 
more nodules can be seen in the low power field, while in others the 
entire section is tumor structure. The arrangement, particularly 
in the small foci, is more definitely adenomatous than that of the 
adrenal; in the larger, however, the appearance is identical with 
that of the adrenal tumor, so that one could not differentiate them 
unless the normal histology is examined. In the small areas the 
alveolar walls with their coursing capillaries are seen forming a dis- 
tinct network with the cell rows or masses contained within, but 
in the large nodules the lung structure is lost, being completely 
replaced by tumor elements. Necrosis is present in the large tumor 
foci. The bronchi are seen here and there throughout the tumor, 
but do not seem involved except for the fusing of the adventitia with 
the tumor stroma. Where the neoplasm has approached the pleura 
in certain areas this membrane is involved and necrosis is here and 
t here present, accounting for the hemothorax. 

The cytological features are the same as those of the tumor in the 
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adrenal, even to the extent of showing the interesting cell inclusions 
in certain of the large cells. 

Microscopic study of the other tissues showed nothing of interest, 
with the exception of the pericardium, which showed distinct tuber- 
culosis. Definite miliary tubercles, with central caseation, epithe- 
lioid proliferation and lymphoid and giant cells, were beautifully 
distributed throughout, especially the epicardium. 

SumMARY. The tumors of the kidney and adrenals have caused, 
perhaps, more discussion and diverse opinion as to their classification 
and origin than those of any other organ. After the embryological 
basis of these structures was, in greater part, agreed upon the deter- 
mination of the exact derivation of the neoplasm springing there- 
from has undergone and continues to undergo a very divided view- 
point. Even the recognized tumor of the Grawitz type bears very 
contradictory opinions as to its origin, among which are those of 
Grawitz,? Stoerck,® Sudeck,* Greer and Wells® and Wilson.® 

In a resumé of the histopathology of the tumor herein described 
it is interesting to note the identity of the structure in both adrenals 
and in both lungs. This is so true that microscopic fields of tumor 
alone from these organs cannot be differentiated. The marked 
irregularity in size, shape and arrangement of the cells is striking. 
While the spontaneous occurrence of the same tumor type in both 
adrenals is not unprecedented, a metastasis to both lungs, so far as 
it can be ascertained, is unique. It would seem that both organs 
were submitted to a common etiological factor with a pathological 
response of uniform character. Wooley and Adami’ have described 
tumors appearing in both adrenals somewhat similar to this tumor. 
The pulmonary and cerebral metastases in their case, however, were 
of a distinct sarcomatous type. They suggest, as regards the pres- 
ence of bilateral adrenal tumor, that “the fact that the original 
tumors are bilateral indicates very plainly that the growth originated 
not in one cell or group of cells which by their growth produced a 
tumor, but rather in the cells of the glands, which, influenced by 
some biological change, lost their characteristics and retained simply 
their embryonic or formative characteristics.”’ The true embryonal 
connective-tissue origin of such tumors is well illustrated in the 
metastases of their tumor by the reversion to tumors of definitely 
sarcomatous histology. They have applied the term “carcinoma- 


2 Loc. cit. 

3 Zur Histogenese der Grawitz’schen Nierengeschwulste, Beitr. z. path. Anat. u. 
z. allg. Path., Jena, 1908, xliii, 393. 

4Zur Lehre von den aberrirten Nebennierengeschwulsten in der Niere, Arch. f 
path. Anat., etc., Berlin, 1894, cxxxvi, 293. 

’ The Absence of Adrenalin in Malignant Renal Hypernephromas, Arch. of Int. 
Med., 1909, iv, 291. 

6A Comparative Study of the Histology of the So-called Hypernephromata and 
the Embryology of the Nephridial and Adrenal Tissue, Jour. Med. Research, 1911, 
No. 1, xxiv, 73. 

7A Primary Carcinomatoid Tumor (Mesothelioma) of the Adrenals, with Sarco- 
matous Metastases, Tr. Assn. Am. Phys., 1902, xvii, 527. 
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toid,”” which seems quite applicable, as it at once indicates its 
appearance, and again, that it is of other than epithelial origin. 

In this instance the term mesothelioma has been employed, 
thinking, as suggested by Adami, to avoid confusion with Grawitzian 
hypernephromata, and again as indicating its probable histogenesis. 


EPIDEMIC OF TYPHOID FEVER AT HOT SPRINGS, N. C., 
PRISON BARRACKS: 


CLINICAL REPORT OF 186 CASES TREATED AT THE UNITED STATES 
ARMY GENERAL HOSPITAL, NO. 12, BILTMORE, N. C.! 


By Jonn DupLey Dunnam, M.D., Masgor, M.C. 


CHIEF OF THE MEDICAL SERVICE (COLUMBUS, OHIO). 


THE present infrequency of so large a number of typhoid patients 
is sufficient excuse for a report of the epidemic. 

On August 13 and 14, 1918, 152 German alien enemies were 
received from the war prison barracks at Hot Springs, N. C. On 
September 3, 31 additional cases were transferred to this hospital. 
An enlisted private from Hot Springs, one ward aide and one 
laboratory assistant from General Hospital No. 12 were included in 
our series. 

Inadequate facilities for the care of the sick at Hot Springs was 
the occasion for the transfer of the patients to this hospital. The 
prisoners were conveyed in cots to and from baggage cars. 

Every stage from the first few days to the fourth week of illness 
was represented. The transfer was made on two of the most torrid 
days of the summer. As they arrived at the hospital they were classi- 
fied and accommodated in four hospital wings, with reference to the 
severity of the disease. 

The space selected for the typhoid patients consisted almost 
entirely of wards with two beds, a bath connecting each two rooms. 

At the end of each wing, averaging forty-six beds, a central 
toilet room was employed to receive the excreta. Commodes, 
urinals and bed-pans were used and cared for in these general 
toilets. 

The excreta were emptied into a large volume of 2 per cent. liquor 
cresolis compound. The absence of any apparatus for boiling pans 
and urinals compelled the use of brushes soaked in cresol for cleans- 
ing purposes. 

Commodes when filled were labelled with the time of last use and 
were emptied, after two hours’ treatment, directly into the toilets. 


1 Assisting as Ward Surgeons in the care of these patients were: Capt. Henry 
L. Wenner, Lieut. Edwin Henes, Jr., Lieut. Theodore M. Sanders, Lieut. Alfred Orth. 
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Notwithstanding the fact that large signs “ Verboten f. Patienten 
(Patients Must Not Use’’) were placed on each toilet in the private 
bath-rooms, one patient used a toilet within an hour after his 
arrival at the hospital. 

Steps were immediately taken to close with heavy wire each toilet 
except that in the central room. The toilets in private bath 
rooms remained wired until every patient in that wing had ceased 
to be a menace, as shown by three negative cultures of stool and 
urine. 

During convalescence, while the patients were ambulatory, 
excreta were passed directly into cresol commodes in designated 
bath rooms, and after the usual length of time these commodes 
were emptied into the general toilet. 

The most difficult problem to confront the administration of the 
service was the disposition of the linens. 

The gauze reclamation room was the only available place for 
direct sterilization. Even though this important branch of the 
surgical service had been discontinued the facilities thus offered 
would have been quite inadequate. The above situation will be 
more fully appreciated by the statement that during the first two 
weeks an average of 942 pieces of linen were disinfected each day. 

Decision was finally reached to use hot water in the bath tubs 
for the purpose of sterilization. Wooden covers were secured for 
several tubs in each wing, and soiled sheets, gowns and other linens 
were deposited in these tubs. 

Selection of periods during the day and night when the least 
burden was placed upon the hot-water supply enabled us to secure 
an initial temperature of 78° to 80° C. After one hour, when the 
linens were removed, the temperature had dropped to approximately 
55° C. 

This arrangement was accomplished only at the expense of con- 
stant supervision, with repeated tests of temperature during the 
sterilization. 

After one hour’s treatment the linens were wrung out and con- 
veyed in portable bath tubs to hastily improvised wires strung on 
poles adjoining the hospital buildings. The linens were then 
allowed to dry in the direct sunlight. Our skepticism of the method 
employed was dissipated when repeated cultures of the drippings 
from linens in tubs remained sterile. 

The absence of large wards increased the difficulties of manage- 
ment, as the personnel was quite inadequate to observe delirious 
patients quartered in rooms accommodating two patients. One 
patient arose and attempted to walk, falling on the floor with a 
fracture of the nasal cartilages. 

The success of the above method may be shown by the fact that 
only two cases of typhoid fever developed in the personnel of the 
hospital. 
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A careless ward aide, who boasted his immunity on account of 
three vaccinations within three months, contracted the disease. He 
persisted in carelessness, even after repeated reprimands, during the 
handling of bed-pans, ete. 

His infection was rather severe and recovery resulted after several 
intestinal hemorrhages and a turbulent four weeks’ illness. 

A patient convalescent from empyema was employed in the 
laboratory to wash Petri dishes. 

He apparently contracted influenza, and finally his blood culture 
was twice positive for Bacillus typhosus. 

Observation of the patients as they arrived convinced us that we 
had to deal with a severe type of infection. A very large number 
were found acutely ill, many of them delirious. 

Individual examination showed 70 per cent. with a generous crop 
of roseola typhosa. It was never a problem to determine from a few 
isolated spots whether they were actually rose spots. Upon the 
chests and abdomens of the majority a 25-cent coin could not be 
placed without covering a portion of the eruption. After forty-eight 
hours this phenomenon had subsided to a large extent, leaving us 
with the conviction that the intensity of the heat during their 
journey contributed to this luxuriant eruption. 

‘The compilation of cases in three tables attempts to present the 
salient features in each case. 

Table I includes deaths with their complications and the most 
| probable cause of exitus. Unfortunately, no necropsies were per- 
mitted, which detracted from the value of our conclusions. 

The laboratory service was not prepared for the large task 
involved in the examination of 152 patients admitted on two suc- 
cessive days, which accounts for the absence of data on blood 

| cultures in many instances. 

Four patients died within four days of their admission to this 
hospital. 
Four of the fifteen deaths were caused by perforation. Of this 
number three were operated. 

Perforation was diagnosed in the unoperated case (Case 13), 
simultaneously with that of Case 5. When operation in Case 5 was 
completed, peritonitis was evident in the other patient, who was then 
moribund. This latter patient had presented an extremely toxic 
condition, and operation was then deemed useless. Death ensued 
within a few hours. 

In this group, parotitis had developed in 2 cases prior to admission, 
and their condition was grave from the first. 

Lumbar puncture was repeatedly performed in the case with a 
complicating meningitis, but, as was to be expected from the 
presence of streptococci in the spinal fluid, this patient proceeded 
to a rapid exitus. 
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Pulmonary involvement was the terminal process in 6 cases. 
Each of these patients suffered severe toxemia from the time of 
entrance, and death was predicted even before the final compli- 
cation arose. 

The death-rate of 8.06 per cent. was considered satisfactory for 
three reasons: 

1. Impossibility to render proper care at Hot Springs. 

2. The necessity for moving the patients fifty miles in the heat 
of summer. 

3. The virulence of the epidemic. 

Table II attempts to give concisely the list of severe cases with 
complications and unusual symptoms. No effort was made to 
include every minor complication. 

A study of this table reveals the usual percentage of compli- 
cations found in larger epidemics. 

The varieties run almost the entire gamut from alopecia areata 
to typhoid spine. 

The two following symptoms are not completely listed in Table II: 

Incontinence of stool and urine occurred in 35 patients. 

Intestinal hemorrhage to a marked degree in 25 patients, though 
blood was present in the stools in many more instances. 

Several recrudescences appeared which were not listed as true 
relapses. 

The most interesting feature in our study of this epidemic arose 
in the diagnosis of our six perforations. 

Not one case presented the classical symptom of sudden parox- 
ysmal abdominal pain. Vomiting did not occur in any of the cases. 

Nurses and ward aides had been instructed to notify a medical 
officer the moment any suggestive symptoms arose in a patient. 

Our attention was called to one case by a nurse who reported that 
the patient complained of slight abdominal pain when she turned 
him in bed during the process of bathing. Examination showed no 
distention, no loss of liver dulness, very slight tenderness on pressure 
in the iliac region, but a suspicion of dulness in the flank. 

There was no increase in temperature or pulse-rate, neither was 
there a Hippocraticfacies. Blood examination revealed a leukopenia. 

Operation was performed within four hours after the first symp- 
tom. A pin-point perforation was found in the ileum, four inches 
from the cecum, with an abundant plastic exudate over this portion 
of the gut. 

No free fluid was present. The absence of leukocytosis in all but 
one patient with perforation was remarkable, and may be explained 
by the fact that early diagnosis was made. 

The reports upon laboratory examinations and operative cases 
are being made in detail by Capt. Abram L. Garbat and Major 
Frederic Kammerer, chiefs of laboratory and surgical service, 
respectively. 
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Case 36 showed typical signs of perforation. Abdominal tender- 
ness and distention with rise of pulse and temperature were found. 
The patient had an anxious expression. Surgical consultation 
resulted on an agreement in diagnosis. There was no leukocytosis, 
but this fact was not considered of importance, as other cases had 
been found perforated when no increase of leukocytes was observed. 

Laparotomy was done and free abdominal fluid was found, with 
no indication of perforation. 

Ulcerated Peyer's patches were readily observed through the very 
thin layer of gut. 

A large abscess in the incision developed later in this patient and 
was found upon culture to contain Bacillus typhosus. 

Involuntary urine deposited in the abdominal dressings may have 
been the source of the wound infection. 

Fortunately this patient made a good recovery, barring the 
development of a sacral decubitus. 

Our conclusion in regard to intestinal perforation in typhoid 
fever is that a diagnosis sufficiently early to offer any hopes from 
operative interference is an exceedingly difficult task. 

The early diagnosis in practically every one of our cases forces 
the question as to the possibility of further reducing the death-rate 
from operative interference. 

The service was fortunate in having the most skilful surgeons to 
perform the operations. Given the earliest possible diagnosis and 
perfect surgical technic, we feel that under no circumstances could 
the number of recoveries have been more favorable. 

The percentage of recoveries seemed satisfactory, viz.: Two 
recoveries and three deaths in operated cases. 

The operations in this series of cases were performed by Majors 
Frederic Kammerer and Alexis V. Moschcowitz. 

Appendicitis. Case 49 presented the only incidence of appendi- 
citis. Reference to the temperature chart indicates this patient had 
almost recovered from the usual course of his fever when a gradual 
rise of pulse and temperature occurred. 

On September 2, the fortieth day of the disease, he had slightly 
rigid abdomen and some tenderness, with an easily palpable spleen. 
The rigidity subsided, but on September 6, the forty-fourth day 
of disease, there were rigidity and tenderness in the right lower 
quadrant, There was no real pain. Rectal examination revealed 
marked hyperesthesia, a normal prostate, no exudate in the para- 
rectal fossa. At 1 p.m. of the same day there was pain, with increased 
muscular rigidity and a definitely palpable mass in the right lower 
quadrant. 

This was accompanied by a leukocytosis of 10,200; polynuclears, 
721, and then, just before operation, 16,600 and polynuclears, 651. 
(His previous count during the course of the fever was 4400 leuko- 
cytes with 51 per cent. polynuclears.) 
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The diagnosis of perforation with localized abscess or appendi- 
citis was made with the chances favoring the latter conclusion. 

A median incision was made, whereupon the appendix was easily 
found very much inflamed and infiltrated, as was also the meso- 
appendix. 

After removal much thickening was observed in the walls. In the 
middle of the appendix a round ulcer, one-half inch in diameter, was 
discovered. At other parts a beginning gangrene of the mucosa was 
seen. 

The subsequent course was that of a relapse, with a positive blood 
culture on the forty-eighth day of the disease. 

Recovery was complete except for a mucous colitis which had 
persisted until discharge of patient from the hospital in the last 
week of November, 1918. 

Cholecystitis. The patients who developed cholecystitis offered 
very interesting opportunities for study. Some evidently suffered a 
recrudescence of a latent cholelithiasis as shown in Case 53, which 
was operated. A culture from the duodenum was negative for 
Bacillus typhosus, but the gall-bladder culture showed the organism 
of typhoid fever. 

Case 58 is another undoubted instance of cholecystitis. This 
patient refused operation and suffered three relapses, each accom- 
panied by an exacerbation of symptoms referable to the gall-bladder. 
On the ninety-first day of the disease the third relapse, with acute 
cholecystitis, developed. The stool became negative for Bacillus 
typhosus on the ninety-second day of the disease. 

Operative interference in cholecystitis complicating typhoid fever 
is a questionable procedure. There seemed strong evidence in 
three of our most toxic patients that the cholecystitis was an incident 
in the disease just as is the inflammation of Peyer's glands. The 
decision against operation was made contrary to the opinion of the 
ward surgeons and the surgical service. 

Fortunately the three patients recovered without surgical inter- 
vention. 

Three months later there had been no recurrence of the symptoms 
referable to the gall-bladder. The overwhelming infection in these 
cases indicated that death would almost certainly follow operation. 

The balance was clearly in favor of the more conservative plan. 

Special mention is due Case 48. The complications as seen from 
the table were many and varied. 

His death was frequently expected. The erythrocytes at one time 
numbered 1,000,000. It will be noted that blood cultures, urine, 
stool and duodenal cultures were negative throughout. A positive 
Widal was found and a positive culture for Bacillus typhosus from 
the parotid gland was obtained. An operation upon an abscess was 
performed in the patient’s bed on September 14, when death seemed 
imminent. In spite of this stormy illness the patient recovered his 
health, with a gain of thirty pounds, before leaving the hospital. 
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Bronchitis was observed so frequently that his phenomenon may 
not be considered a complication but a most frequent symptom. 

Bed-sores were present in 4 of the 8 cases on admission to the 
hospital. Dakin’s solution was used in two cases, but healing seemed 
to result more rapidly by the older methods of treatment. 

The old view that recrudescences and relapses are caused by 
starvation is refuted in this series of cases. 

Table III represents the cases which were uncomplicated. As 
will be observed by a study of the outline, a certain number of cases 
have been proved bacteriologically. The majority of the cases were 
proved clinically typhoid fever in this hospital. A small number who 
were ill at Hot Springs arrived at this hospital without clinical 
records, and from all accounts have had typhoid fever. 

Typhoid vaccination was given in many cases during the incu- 
bation period of the disease. We were unable to observe any 
amelioration of the symptoms among such patients. 

Both ward aides who contracted the disease had rather a severe 
infection in spite of the immunization given several months pre- 
viously. This illustrates the fact that vaccination confers only a 
relative immunity and does not protect against an overwhelmingly 
large dose of typhoid bacilli. 

Nine cases of true relapse and several of recrudescences were 
certainly not due to undernutrition, as will be seen in the discussion 
of dietetic treatment. 

TREATMENT. Upon the entrance of the patients to the hospital 
the following general line of treatment was agreed upon among the 
ward surgeons after consultation with the chief of the service. 

The following notice was thereupon posted in the chart rooms: 


SUGGESTIONS IN TREATMENT OF TYPHOID CASES. 


Severe Hemorrhages. No food by the mouth; ice-cap over the 
abdomen; small amount of ice by the mouth; in severe cases hypo- 
dermoclysis. When associated with anemia horse serum is to be 
used, atropin sulphate 100 gr. to be administered every six hours 
hypodermically. 

Marked Delirium. (a) Sodium bromide; (b) codein; (c) ice-pack; 
(d) if above measures are not effectual, lumbar puncture should be 
done. 

Constipation. Bowels should be moved every other day by enema; 
small doses of cascara may be employed when necessary. 

Cardiac Asthenia. (a) Digitalen; (b) camphorated oil hypoder- 
mically. 

Nurses and ward men should be instructed to report at once 
patients who have sudden rise or drop in temperature, severe pain in 
the abdomen or sudden relief of delirium. 

With very few alterations, this plan was followed. 
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The necessity for treatment of constipation was very noticeable. 
The majority of the patients showed difficulty about evacuations 
and very few cases of diarrhea were noted. 

One ward surgeon used spiritus frumenti every three hours for 
one week upon his own responsibility. It was found in 10 patients 
under his care that tachycardia developed during convalescence 
when they were first allowed out of bed. Convalescence was thus 
prolonged. Overstimulation seemed to have caused this phe- 
nomenon, as this symptom was not observed in other wards. 

Cold sponges were employed to counteract the hyperpyrexia, 
which method seemed quite as successful as the method of tubbing. 

Dietetic Treatment. A diet of 1900 calories, consisting of milk, 
coffee, oatmeal gruel, custards, whey, broth and eggs, was given 
during the severest periods of illness. As soon as seemed compatible 
with safety a higher nutritive combination was employed. This 
second diet contained 2300 calories. 

The convalescent diet consisted of 3190 calories. The latter diet 
exceeded the ration allowance for patients in this hospital by 22 
cents, but the excessive cost seemed amply repaid by the rapid 
convalescence of the patients. 

All patients soon reached their normal weight, some having gained 
by the time of discharge twenty to thirty pounds. 

To the writer, whose experience in the treatment of typhoid fever 
dates back to the time of starvation methods, this dietetic régime 
seemed a great advantage. 

The development of perforation did not exceed that of former 
years, but the number of patients with severe toxemia was rather 
high. 

The severity of the epidemic described may, however, account for 
the latter fact. 

The laboratory findings by Capt. Garbat must revolutionize our 
ideas as to when a convalescent typhoid patient may be discharged 
as cured if he is not to be a factor in a further distribution of the 
disease. 

At least four negative stool and urine cultures at intervals of 
six days should be demanded in each case. 

Before precautions in regard to stools are discontinued each 
patient should show a negative duodenal culture. Twenty-one 
roentgenograms were taken in patients with symptoms suggestive 
of cholecystitis and in those with positive duodenal cultures. Al- 
though Capt. Donald S. Childs’s technic is an excellent one, only 
2 patients exhibited suspicious shadows in the right upper quadrant. 

Finally, the results of the treatment in these German aliens amply 
justified their transfer from Hot Springs to this hospital. 

The causes of the epidemic have not been discussed in this con- 
tribution, as a complete report upon the subject was rendered the 
Surgeon-General’s Office by Lieut.-Colonel Weed. 
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RECAPITULATION OF TABLES I AND II. 


Abscess (alveolar, 1; ankle, 1; back, 1; chin, 1; ischiorectal, 3 7 
Adenitis, axillary l 
Alopecia, areata l 
Appendicitis (gangrenous l 
Asthma l 
Bronchopneumonia 3 
Bronchitis (chronic) l 
Cholecystitis (operated, 2) 11 
Decubitis (extensive) 8 
Edema of lungs 2 
Endocarditis 2 
Epistaxis (severe) 1 
Furunculosis 4 
Hematuria l 
Meningitis . 3 
Myocarditis 3 
Nephritis 3 
Paralysis (ulnar) 
Parotitis (deaths, 2; recoveries, 2) 4 

’ Perforation (deaths, 3; recoveries, 3) 6 
Periostitis . 4 
Phlebitis 2 
Pneumonia 2 
Psychosis 3 
Relapses 9 
Typhoid spine 2 
Tuberculosis pulmonary 1 

RECAPITULATION OF TABLES I, IL AND III. 
Ages: Youngest, 18 years; oldest, 60 years; average, 33.18 years. 
Blood Cultures: Positive, 54; percentage, 29. 
Vaccination: No vaccination against typhoid 7 
One vaccination against typhoid 73 
Two vaccinations against typhoid 20 
Three vaccinations against typhoid 6 
Not known .... . . 
186 
Total vaccinated . . . .. . 99 


Cases proved typhoid fever by laboratory (either positive blood culture, urine, 
stool or duodenal culture or Widal in cases having received no vaccination), 141, or 
75.8 per cent. 


In conclusion, an appreciation of the earnest, untiring zeal shown 
by the entire personnel engaged in the care of the typhoids is hereby 
acknowledged. 
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SOME MEDICAL IMPRESSIONS OF THE WAR. 


By GrorGe WILLIAM Norris, A.B., M.D., 


ASSISTANT PROFESSOR OF MEDICINE IN THE UNIVERSITY OF PENNSYLVANIA; LATE 
COLONEL, M.C., U.S.A. 


THE impressions received during nineteen months of overseas 
service, all but two months of it in France, a part of it in the advance 
sector, zone of the advance and a part of it in base sectors, are so 
manifold and kaleidoscopic that it is somewhat difficult to evaluate 
their relative importance. In the following sketchy discourse an 
attempt will be made to briefly allude to those aspects which appeal 
more especially to the internist. 

I. Trencn Fever. This new, specific, definitely established 
disease of unknown etiology was the greatest discapacitating factor 
in the British Army. Transmission by the body louse, both by its 
bite and by its excreta (when inoculated by way of cutaneous 
scratching), is universally accepted. It was virtually unknown in 
the A. E. F. except in the experimental volunteers. It is charac- 
terized by sudden onset, with chill, weakness, periods of usually 
intermittent and recurrent pyrexia (103° to 104° F.), and pain in the 
bones, muscles and fascia. In two-thirds of the cases prodromes 
in the form of headache and body pains precede the attack from one 
to ten days. The nocturnal shin pains are so characteristically 
severe and constant that everyone thinks at first of secondary 
syphilis. Frontal and postorbital headache is common. A macular 
eruption much like the rose spots of typhoid fever occurs, on the 
second day, in about half of the cases. A ward full of trench-fever 
patients is one of the gloomiest spots on earth, in contradistinction 
to the cheer which invests the surgical pavilions. Relapses are very 
common and sequel, such as the effort syndrome, frequent. 

experimental investigations have shown that the disease is a 
specific entity, due to a filterable virus, which is present especially 
in the plasma of the blood. The infective agent may also be found 
in the urine and sputum of trench-fever patients. 

Drugs as well as local applications are ineffectual even as pallia- 
tives of pain and insomnia. Major J. E. Sweet has had seemingly 
encouraging, almost brilliant results from a curative standpoint 
from the intravenous administration of collargol, although the total 
number of cases thus treated was, owing to the scarcity of the drug, 
small. 

II. Trencu Foor. This term has been applied to the vasomotor, 
nervous aad trophic disturbances of the feet of soldiers exposed to 
wet trenches and cold, damp air, especially during physical inactivity, 


1 For fuller information see Trench Fever, Report of American Red Cross Research 
Committee, Oxford University Press, 1918. 
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and if tight shoes or puttees are worn. Sometimes the hands, nose 
and ears are similarly affected. 

The lesions vary from numbness and simple swelling to severe 
pain and tenderness and cyanosis and gangrene. Investigations 
made by Major J. E. Sweet, Lieut. H. B. Wilmer and myself at No. 
16 General Hospital B. E. F. disclosed the interesting fact that 
with the subject in the horizontal posture, blood-pressure was higher 
in the legs than in the arms. This difference, which ranged between 
5 and 25 mm. Hg., disappeared as the case improved and could be 
used to separate malingerers from cases of real hyperesthesia without 
demonstrable visible changes. We were also able to relieve pain 
and hasten cure by the administration of sodium iodide (20 grains 
t. i. d.). Just how the iodide acts is not known. It was thought 
that it might be by stimulating the thyroid gland, but the adminis- 
tration of thyroid extract failed to yield similar results. Wassermann 
tests were not available, but the response to the iodide medication 
was too universal to be explained by the fact that we had happened 
upon syphilitic cases. 

IlI.-INFLueNzA. Influenza apparently differed in nowise from 
that which occurred in the United States. In fact, some of our 
worst cases were those who developed the infection on board the 
overcrowded transports en route to England and France. 

At the front last August, before the influenza epidemic appeared, 
one encountered hundreds of cases of what came to be known as 
“three-day fever,” a curious and very infectious condition which 
in the Toul sector, for lack apparently of a definite name, was 
designated as “plufus.’”’ This infection, which bore some slight 
resemblance to dengue, was characterized by sudden onset, with 
very severe pain in the back, coryza, bronchitis and conjunctivitis. 
The fever usually ran a three-day course, sometimes terminated by 
crisis, and was usually followed by prompt convalescence. Bacterio- 
logical studies failed to disclose anything unusual or characteristic. 
Occasionally bronchopneumonia occurred as a _ complication. 
Whether this disease was really mild influenza, first manifesting 
itself in our army, is still unsettled. 

Definite influenza appeared later and was especially fatal among 
those who did not promptly report at sick call but who remained 
at their post of duty for a day or two while feeling badly. 

At ports of debarkation the most harrowing scenes were witnessed 
when some of the large transports arrived. One transport brought 
in 500 cases of pneumonia, and it was reported that the “Olympic”’ 
alone on one occasion landed 1500 cases of influenza in England, 
having had many deaths at sea. On another occasion the “ Levia- 
than” brought 1200 cases into Brest, and was reported to have had 
over 100 corpses on board. 

The institution of masking was, however, entirely satisfactory, 
and ships upon which this procedure was rigidly carried out had 
practically no influenza. 
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IV. Traumatic Hemoruorax. Wounds of the chest, accom- 
panied as they nearly always were by hemo- or hemopneumothorax 
presented many points of interest to the internist, who attended 
them jointly with the surgeon. In some hospitals these cases were 
sent to special wards on the medical service, the surgeon being 
called in when needed. Only about two out of ten chest cases 
which have reached the evacuation hospital require surgical inter- 
vention, for unless infection has occurred, aspiration of the intra- 
pleural blood is generally all that is required. Indeed, a through- 
and-through gunshot wound of the chest, made by a clean bullet, is, 
unless it happens to pierce a vital organ or a large vessel, one of the 
most benign wounds of the war. 

The physical signs noted in these cases differ greatly from those 
encountered in the pleural effusions of civil life. Nearly always the 
diaphragm is high on the affected side. This produces a tympanitic 
note at a level above that at which such a sound is normally 
encountered. Tympany over an injured lung is very common. It 
may result from (1) free intrapleural air; (2) relaxed lung; (3) high 
abdominal viscera; (4) gas bacillus infection. ; 

Hemothorax or pulmonary collapse, or both, may occur without 
penetration of the chest wall. Indeed, these conditions may be 
contralateral—that is, they may occur on the opposite side to that 
of the injury. The existence of such a contralateral collapse, while 
rare, has been definitely established, but it should not be evoked to 
explain physical signs unless other causes can be eliminated with 
reasonable certainty. 

One of the commonest mistakes made by one who is not familiar 
with war wounds is that of diagnosticating a pneumonia on the 
unwounded side. Such a pneumonia is distinctly rare, but the physi- 
cal signs of consolidation are very commonly present. The bron- 
chial breathing and other signs are usually due to compression of the 
injured or uninjured lung by a hemothorax or a displaced medias- 
tinum. Sometimes they are due to atelectasis. Fever and leuko- 
cytosis may, of course, occur without pneumonia. 

Cardiac displacement is one of the most important criteria for 
judging the location and size of an effusion. Let me emphasize 
location, for missiles often follow devious courses and the effusion, 
or the largest effusion, if both sides are involved, may be on the 
side opposite to that of the wound of entrance. Sudden and marked 
cardiac displacement, especially if occurring several days after the 
injury, and if associated with an increase of tympany and dyspnea, 
points very suggestively to gas bacillus iafection. The sudden 
appearance of marked jaundice makes one think of hepatic injury, 
but this symptom may occur without any injury to the liver as a 
result of gas bacillus hemolysis. 

It is often extremely difficult to decide whether the diaphragm 
has been injured or penetrated. Abdomiaal rigidity and pain, with 
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nausea and even vomiting, are all sympt»ms which may occur from 
chest wounds if the diaphragm is irritated, in the entire absence of 
peritoneal infection or injury. 

If the hemothorax is large it is well to aspirate as much blood as 
possible after two or three days have elapsed from the time of injury. 
The needling should, however, be done high up and in the anterior 
axillary or even midclavicular line. If the usual posterior site, at 
the scapular angle, is chosen a dry tap almost invariably results. 
This is due to the fact that the thick, fibrinous, corpuscle enmeshing 
portion of the blood accumulates behind; while the thin, serous, 
dark red, fluid portion is nearly always found anteriorly. 

V. Gas Potsoninc. Although many different gases were used 
either singly or in combination the vast majority of cases met with 
belonged to one of two types: 

(a) Suffocate: chlorin, phosgen, diphosgen, orychlorcarbon. 

(b) Vesicating: dichlorethylsulfide, dichlormethyl-ether. 

The most commonly used were diphosgen and dichlorethylsulfide 
(“mustard gas”’). 

A field hospital full of freshly and badly gassed men is, in the 
estimation of all who have had an opportunity of seeing it, the most 
horrible and ghastly sight of the war. Even the man who has received 
multiple and severe wounds, when he has been splinted, put 
to bed, and given his morphin, is relatively comfortable; but to see 
a hundred or more men, hale and hearty a few hours before, slowly 
strangling to death from pulmonary edema, with gradually increas- 
ing dyspnea, cyanosis and pallor, making futile efforts to expectorate 
and to assist their breathing by volitional effort and muscular con- 
tortions, until exhausted they pass from semidelirium into stupor, 
collapse and death, is a never-to-be-forgotten sight. A sight which 
makes one clench one’s teeth and curse the Hun who started this 
dastardly infamy. 

This is phosgene! 

But can nothing be done? Yes! the cyanotic cases are promptly 
bled one pint, sometimes two. The ward looks like a shambles, 
because in hurrying from bed to bed, twenty to thirty in a row, the 
spurting blood has left its trace upon bed and floor and linen. Mean- 
while, oxygen is being administered to greedy mouths while hands 
are loath to loose the bag when their five minutes of respite are over. 
For never are there enough bags for all, and the precious gas we must 
not waste, for it has been no small task to bring these great iron 
tanks up to the front. Opium we dare not use for it checks an oft 
life-saving cough. But the gray cases, what of them? Lying 
about with clammy skin, too weak to move or even care. Some 
venturous spirits say that one should bleed and then transfuse, but 
most that we should meddle not. 

Digitalis intravenously often helps. This with timely bleeding 
has snatched many a man from the jaws of death. No one who 
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has seen these measures tried longer doubts the therapeutic efficacy 
of phlebotomy. 

But let us shift the scene. We are now in a base hospital, sixty 
miles from the front. At midnight we are to receive a convoy of 400 
men who were gassed thirty-six hours earlier. Men who lay in an 
evacuation hospital for only a few hours and were sent down to us 
because a “big show” was staged, and since they seemed only 
moderately gassed, there was no room for them near the front. 
The train arrives at 3 A.M. The station party—hospital corps men 
—who for three hours have been trying to keep from freezing by 
pacing the station platform, help unload the train; and now ambu- 
lances in monotonous succession roll up to the receiving ward, 
unload aad return for more. But what manner of patients are 
these? Their faces red and blistered, their eyes swollen shut, 
edematous and weeping pus, with photobia so intense they shield 
their closed eyelids from the glare of the acetylene flame which 
lights our portals. The covering blankets are soiled with pus, blood 
and respiratory mucosa coughed up or flowing from the nostrils, for 
the gas has slowly done its destructive work. 

Once in the ward, off come the clothes, and with them often 
large areas of skin from blistered spots on back, buttocks and 
genitalia. Fever is present, with dyspnea, chest pain, mild delirium 
and incessant cough, which, coming uncontrollable from nigh every 
bed, drives the night nurse into despair. These patients die a linger- 
ing death from bronchopneumonia days or weeks after their gassing. 
In their terminal delirium they fight their battles o’er; curse the 
Hun or call to loved ones at home. 

This is “mustard gas!” 

And what can we do? But little, save to remove the clothes 
which hold the gas, bathe with soapy water, which takes it up, and 
attempt to ease with steam inhalations and morphin. 

Mustard gas was an extremely efficient weapon. It had but little 
odor, no immediate irritative properties and it soon paralyzed the 
sense of smell. Areas over which it had been sprinkled from the 
bursting shell were dangerous, if not absolutely untenable, for days. 
Even the continuous wearing of masks did not prevent the body 
burns. A man might sleep in an infested dug-out for hours without 
being conscious of gas, and yet on waking be fatally poisoned. 
Then, too, although the actual mortality rarely exceeded 5 per 
cent., men were incapacitated for weeks and months. Permanent 
damage to the eyes was practically unknown and the danger of 
subsequent tuberculosis greatly overrated. It is more than likely 
that such gassing is capable of activating a latent or healed tuber- 
culosis, but most of the cases who were gassed sufficiently to produce 
a demonstrable bronchopneumonia died of that condition. In so 
far as the respiratory tract is concerned, horses suffered much less 
than men, but one often saw very pathetic animals being led down 
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the roads, with low hanging heads and badly blistered fetlocks and 
genitalia. 

As I look back m my memory I see many such scenes as I have 
fatuously tried to describe. I see hospital orderlies who have spent 
the day scrubbing floors, cleaning up orange peels and cigarette 
refuse, serving meals, washing dishes and wondering what the next 
inspection will bring forth, only to pass the night in carrying litters, 
checking men’s personal belongings, recording admissions, trans- 
porting muddy uniforms to the sterilizer or removing corpses to the 
morgue. I see medical officers who have spent their days in operat- 
ing, dressing wounds, writing histories, auscultating chests, censor- 
ing letters and making far too many reports in triplicate, only to 
spend their nights in receiving new patients and often vainly 
attempting to comfort the comfortless. In civil life we used to 
think our hospital services heavy when we had six or eight new cases 
aday. At No. 16 General Hospital it was no uncommon occurrence 
for an officer to learn by way of breakfast pleasantry that 80 new 
cases had been admitted to his service during the night and that 
papers would have to be prepared for the evacuation by convoy of 
40 others during the afternoon. During my ten months’ stay at 
this institution 17,000 cases were admitted and discharged. Nor do 
I forget the patient toilers in the laboratory, as a result of whose 
labors pathogenic organisms were identified and great gaping 
wounds were closed and promptly healed. 

As I look back I see in my mind many images in gray, walking 
the wards at the base hospital, treading through the aisles of a hos- 
pital train or wading through the tented mud of the field or mobile 
hospital near the front. Images which toiled by day or night, 
regardless of fatigue, discomfort or the bombing Hun, often with 
sleep forgotten, and the irritation which goes with exhaustion kept 
well in the background. Images which I honestly believe did more 
to encourage self-control, to make home seem near and to make 
suffering bearable to the sore-tried, though well-nigh always uncom- 
plaining gassed or wounded man. I shall never forget how a 
certain field hospital, overburdened with 600 patients and with a 
hopelessly inadequate force of “green” “corps” men, who had 
never taken a temperature or made a bed, was cleaned, ordered, 
chastened and transformed in a few days into something like what 
a hospital should be by the arrival of twenty-four American trained 
nurses. Nor do I forget that a certain division surgeon against 
whose protest these women had been sent to the advanced zone, 
frankly changed his mind, honorably ate his words and departed 
with his division after having moved Heaven and earth to retain 
these same nurses as a part of his divisional medical equipment. 

And in my recollection I also see the chaplains of the army. 
“Padres” we learned to call them from the British, and often did, 
as the term seemed more fitting, for fathers they truly were, as they 
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mingled in the sports and jests, shared the sorrows and the heart- 
aches of the sorely afflicted; too often later, and with heartaches of 
their own, leading the little burial party to the nearby soldiers’ 
cemetery. 

Nor can I forget the fostering care of the British Y. M. C. A., 
under whose auspices and at whose expense the poor old fathers 
and mothers from the sleepy villages of England, who had a severely 
wounded son in the hospitals of France, were brought across the 
channel, rushed across the land by motor and arrived twelve hours 
after leaving London, bewildered in a strange country, overwhelmed 
by unaccustomed sights, but undyingly grateful to see their son and 
know what care he was receiving. 

Now when one asks me as many do: “Was not your experience 
medically of great value to you? I wonder if it was? We learned 
to diagnosticate aad treat gassed men and we gained some knowl- 
edge regarding traumatic hemothorax, trench feet and trench fever. 
But little of all this has a postbellum application. We handled 
disease, especially infectious disease, as in civil life, and we treated 
psychoneuroses by explanation, suggestion and reéducation. Again 
—nothing new. Of spirochetal jaundice one saw but little, and 
that trench nephritis was a new and definite entity one has yet to 
be convinced. On the other haad, many of the refinements of 
modern diagnosis and treatment had, by stress of circumstances 
or for lack of supplies and facilities, to be foregone. 

No one, I think, could go through the last twenty months of the 
war abroad without being profoundly influenced and broadened; 
but that the internist profited by the acquisition of professional 
experience and knowledge is, to say the least, doubtful. 


TESTS OF THE FUNCTIONAL CAPACITY OF THE 
CIRCULATION. 


By Morris H. Kaun, M.D., 


CHIEF OF CLINIC IN CARDIOVASCULAR DISEASES, MOUNT SINAI HOSPITAL DISPENSARY ; 
ASSISTANT, CARDIOGRAPHIC DEPARTMENT, MOUNT SINAI HOSPITAL, 
NEW YORK CITY. 


Tuis report is based upon studies made on soldiers between the 
ages of twenty and thirty years recruited into the army at Camp 
Zachary Taylor, Ky. The observations were all carefully recorded 
and were compiled as a mass of figures. An analysis is here 
attempted to discover the results and their collective value. 

Studies were made upon the pulse-rate, systolic and diastolic 
blood-pressure in the seated posture and repeated with the patient 
standing and again after exercise. The blood-pressure was measured 
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by the auscultatory method, using a vertical mercury manometer 
and a wide cuff. Hopping 100 times on one foot was the exercise 
used, that being the one prescribed for the examination of the 
soldier. In most cases a series of observations was made and 
repeated and the average figures calculated. Any discrepancies or 
peculiar findings will receive particular annotation. 

In all 233 cases were observed. They are arranged according to 
their clinical diagnoses into the following groups: 


Cases 
Tachycardia, paroxysmal . ; 5 
Tachycardia, thyrotoxic. 9 
Neurocirculatory asthenia . 28 
Nephritic hypertension. . . il 
Mitral regurgitation 12 
Aortic regurgitation 5 
Sinus bradycardia 2 
Auricular flutter ; 1 
Heart drawn to left by chronic adhesions 1 
Heart drawn to right by chronic adhesions 1 
Congenital dextrocardia 1 
Patent ductus arteriosus 1 

233 


NorMaL ErFect OF CHANGE OF POSTURE UPON THE PULSE-RATE. 
Donnell showed that the pulse-rate is normally slower in the recum- 
bent than in the erect or semierect positions. Schapiro and Cabot 
and Bruce found that the normal difference disappears when the 
heart is seriously weakened. Geigel concludes that a variation of 
pulse-rate above 30 between lying and standing or an inversion 
of the normal relationship indicates weakened heart function. It 
must always be remembered that psychic factors may considerably 
disturb the correctness of the estimate in any particular case. 

In our group of 124 soldiers with clinically normal hearts the 
pulse-rate rose an average of 16 beats from the seated to the erect 
posture. The variations above and below the average were com- 
paratively slight; the maximum rise was 28 in a few cases and the 
minimum in one case was 0. As one peruses the list the most fre- 
quent figures are 12, 18 and 24. Whenever a variation of 30 or over 
occurred in this series of normal cases, subsequent tests proved that 
this was not constant and was probably due to adventitious influence. 

NorMaL Errect oF EXERCISE UPON THE PULSE-RATE. The 
variation of pulse-rate following exercise and its functional sig- 
nificance was the earliest test of the circulation to be studied. 
Mendelsohn and Graiipner showed that the longer the time it took 
for the heart to return to its previous rate after a measured amount 
of work the less efficient it was. Mendelsohn asserted it as a prin- 
ciple that the greater the amount of work done with prompt return 
to the normal rate the greater the functional capacity of the heart. 
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The amount of work should be considered of relative value only. 
Absolute amounts of work cannot be laid down as the normal for 
any person because the capacity for work varies with the weight, 
muscular development and general makeup of the individual. 

The “hopping test’’ used in this study is a modification of the 
stair-climbing test commonly employed, and when standardized is 
of equal service with the latter. It has the obvious defect that the 
actual amount of work performed by the individual cannot accu- 
rately be computed. However, in performing the prescribed exercise 
we considered that the body weight is raised an average of about 
three inches, or one-quarter of a foot. The toes are raised from the 
ground perhaps one inch and the knee is raised about two inches. 
Taking the average weight as 150 pounds, the amount of work 
performed in 100 hoppings would be about 150 x ;°; (feet) x 100, 
or 3750 foot-pounds. When the individual’s weight is known, as it 
was in all of our cases, the approximate amount of work performed is 
easily computed. The weight of the individual was considered the 
only variant, as the height of hopping was controlled as much as it 
could be to about the average. 

In our group of 124 normal cases the pulse-rate rose an average of 
25 beats from the standing posture, as counted immediately after 
the exercise, or of 41 beats from the seated position. During the 
two minutes following the exercise it fell an average of 29 beats with 
the patient seated. There were no extreme variations in these 
figures, so that the results here obtained, and as shown in Fig. 1, 
may be taken as the normal pulse variations from the seated to the 
standing postures and also following the prescribed form and degree 
of exercise. We shall discuss the results in the groups of abnormal 
cases later. 

NorMaL Errect OF CHANGE OF PosTURE UPON THE BLoop- 
PRESSURE. The auscultatory method for blood-pressure exami- 
nation should properly be applied with the patient’s arm at the side 
of the chest, as the normal reading varies considerably with the arm 
in different positions. This holds for both the seated and the stand- 
ing postures and even in the recumbent position, and was carefully 
adhered to in all our observations. 

Change of posture causes a vasomotor effect that manifests itself 
by change of systolic and diastolic pressure and of pulse-pressure. 
This is the more marked the greater and the quicker the change of 
posture is executed. Crampton found that the systolic pressure is 
increased normally on change from the recumbent to the standing 
position, while in conditions of lowered vasomotor tone it remains 
the same or is decreased. 

From the seated to the standing position the change is distinct 
and normally quite characteristic. In our group of normal cases the 
systolic pressure fell an average of 2 mm. of mercury on assuming the 
standing position. In the large majority of cases the change ranged 
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between a rise of 10 mm. or less and a fall of 10 mm. or less. In one 
case a rise of 26 and in two cases a fall of 24 mm. of mercury were 
the extremes. ; 

The diastolic pressure rose an average of 7 mm. from the seated 
to the standing posture. It rose in almost every case, and in a few 
cases as high as 20 mm. of mercury; in a few cases it fell 10 mm.; in 
only one case did it fall 27 mm. The pulse-pressure fell an average 
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Fic. 1.—Results of functional tests made on 124 soldiers with clinically normal heart. 


of 9 mm. of mercury on change from the seated to the standing 
position. 

Blood-pressure studies were made in 7 normal cases of the effect 
of change from the recumbent to the seated position. The average 
results are shown in Table I. 


TABLE I. 
Systolic. Diastolic. 
Recumbent position average .. 55 
Seated position average . . . 70 


Average blood-pressure change 


+7 +15 
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NormMaL Errect oF EXERCISE UPON THE BLOOD-PRESSURE. 
Arno Lehndorff showed experimentally that stimulation of the 
splanchnics produces their contraction with increase of blood-pres- 
sure to a varying degree. This is also the normal effect of muscular 
work. Barringer described a test of heart function, using Graiipner’s 
method of making frequent readings of the pulse-rate and systolic 
pressure after measured amounts of work and clinically obtaining 
Lehndorft’s results. If the heart’s action becomes insufficient during 
exercise the blood-pressure falls. With recovery of the heart’s 
contraction the blood-pressure rises again. 

The “hopping exercise’ was used in this study. The systolic 
pressure was measured thirty seconds after the completion of the 
exercise, with the patient seated; it had risen an average of 21 mm. 
of mercury in the group of normal cases from the previously seated 
position. The majority showed a rise of between 6 and 30 mm., 
the highest rise being 60 mm. in one case. In 3 cases only was 
there a fall of systolic pressure of 4, 5 and 9 mm. of mercury, 
respectively. 

The diastolic pressure, thirty seconds after exercise, had fallen an 
average of 4 mm. of mercury from the previously seated posture. A 
slight fall of diastolic pressure was the usual finding, although a rise 
of 10 mm. or less occurred in a number of cases. In one case the 
diastolic pressure rose 25 mm. The pulse-pressure increased con- 
siderably with the exercise. 

The systolic and diastolic pressures and the pulse-pressure 
gradually returned to almost the normal within about two minutes 
following the cessation of the exercise. Table IV presents the form 
in which our data were collected. Table II presents a list of char- 
acteristic readings, as they were calculated from the records of our 
normal group of cases. 

TABLE I. 


Normal change, seated 


to standing. Normal change from seated, after exercise. 


Pulse-rate. 


Systolic blood-pressure, Diastolic blood-pressure, 
rate. | tolic.  tolic. |tme| Two | 30 sec., —60, —90, —120. | 30 sec., —60, —90, —120. 
diate. min. 
+4 0 +14 | —12 +8 —2 —10 —6 2 0 
+18 0 —2 +24 —12 +41 —0 —22 1 8 10 —4 6 
16 —20 +12 | +30 | —24 +30 | —14 0| —6 2 0 0 2 
+22 —t +10 +36 | —36 +18 —2 —2 | -—10 —6 0 0 2 
+24 —8 +14 +42 —30 +6 —4 —18 -10 +S 0 0 6 
24 —2 +9 +42 | —48 +30 —4 —2 —2 +2  —10 +10 0 
+18 —2 +2 +30 | —-24 +20 —18 —6 —6 —0 —2 0 0 
24 —18 —20 +26 | 24-14 0 —6 —6 —6 +3 
+24 —14 +18 +44 | —34 +46 —2 —6 12 —6 -6 —2 —5 
+4 +14 +40 | —42 +10 —6 0 0 —2 
+24 +10 20 | +20| +34 —4 —4 -10 0 0 —2 
+16 +10 +15 +52 | —12 +8 —2 —10 —6 —2 4 0 0 
+12 —4 +18 | +34 | —46 +12 —4 —2 —6 +10 —10 0 0 
+12 —6 —27 +28 | +18 —2 —14 —3 —6 | +10 0 0 
+18 —16 22 | +30 | —26 +10 —4 -14 -—12 +2 | +12 0 +2 
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FUNCTIONAL TESTS IN CASES OF SIMPLE TacuycarpDIA. ‘These 
observations were made upon a series of 32 cases. They all pre- 
sented moderate tachycardia, above 100, and in most instances 120 
beats a minute, more or less persistent, but without discernible cause 
and with otherwise normal hearts. The slight differences from the 
normal in the blood-pressure variations that this series exhibits are 
not striking enough to indicate specific value. 
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Fic. 2.—Results of functional tests made on 32 cases of simple tachycardia 


A comparison of Fig. 2 with the normal shows at a glance the one 
important feature revealed by functional tests in cases of simple 
tachycardia; that is, the effect of exercise upon the pulse-rate. 
The increase of pulse-rate in simple tachycardia as a result of exer- 
cise over the rate in the erect posture is much less than normal. 
The average increase after exercise was only 11 beats a minute; the 
variations above and below this were slight. The following table 
shows a characteristic series of the figures obtained: 


TABLE 


Variation 
Pulse-rate seated or 128 102 120 108 e 
Pulse-rate standing . 156 132 120 120 120 +18 
Pulse-rate after exercise 144 132 144 156 132 +11 


Pulse-rate two minutes after 132 126 126 126 120 —20 
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In 2 cases of sinus bradycardia, with persistent pulse of 60 and less, 
the results of comparative tests revealed what may be interpreted as 
vagotonic influence upon the pacemaker. Thus the pulse increased 
25 from seated to standing, but exercise did not increase it at all, 
the effect being more complete than in simple tachycardia. The 
pulse then fell even lower than before. The systolic and diastolic 
pressure changes were quite normal. 
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Fic. 3.—Results of functional tests in 5 cases of paroxysmal tachycardia. 


FunctionaL Tests IN ParoxysMAL Lewis 
pointed out a distinguishing feature between paroxysmal and simple 
tachycardia. He showed that effort has no effect on the pulse-rate 
during an attack of paroxysmal tachycardia while it increases the 
rate in other tachycardias. We ‘have just shown that the increase 
of pulse-rate in simple tachycardia after exercise over the rate in 
the erect posture is much less than normal. Lewis’s assertion was 
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not meant for the intervals between paroxysms. During these the 
pulse-rate increases a little more than in the normal cases both after 
change of posture and after exercise. This is shown in Fig. 3. 
Effort may induce a paroxysm, while, on the other hand, it is used 
by some patients to stop an attack. 

The valve of testing the functional capacity of the circulation in 
cases of paroxysmal tachycardia was emphasized in a previous study 
of the subject. Low arterial pressure is a constant finding in all 
these cases, though most marked during the attacks. The reason 
for this lies in the deficient filling of the ventricles during the very 
short diastolic periods. The period of ventricular systole is never 
more than 0.2 of a second. If the rate is over 200 per minute the 
period during which filling of the ventricles can take place is very 
short. As a result, venous stasis takes place and the arterial pressure 
falls. 

From a study of the average pulse- and blood-pressure changes 
in our series of 5 cases, as diagrammatized in the figure, no character- 
istic findings can be attributed to this condition following the pos- 
tural and exercise tests that we used in this study. 

The following table presents the data as we collected them for 
analysis. Each double column is from a separate case: 


TABLE IV. 


Pulse-rate, seated . 102 120 104 
Pulse-rate, standing .. 120 144 120 
Blood-pressure, seated . 95 65 110 70 134 68 
Blood-pressure, standing 106 68 105 75 120 60 
Exercise performed Hopping} hundred times. 
Food-pounds of work . 3375 3750 3500 
Pulse-rate immediately 

Blood-pressure 30 sec. after 145 70 135 70 210 72 
Blood-pressure 60 sec. after 140 70 128 68 190 70 
Blood-pressure 90 sec. after 128 65 125 74 170 68 
Blood-pressure 1 20sec. after 120 70 120 70 162 70 
Pulse-rate 2 min. after. 114 114 104 


FuncrionaL Tests in Tuyroroxic TACHYCARDIA AND Exopu- 
THALMIC GorrrRE. Nine cases of exophthalmic goitre are here 
grouped together to ascertain the relationship of hyperthyroidism 
to the functional capacity of the circulation. The findings unequi- 
vocally support the belief that hyperthyroidism lessens markedly 
the cardiac and cir ulatory efficiency. This is evidenced by almost 
all of the tests used: The average increase of pulse-rate on changing 
from the seated to the standing posture is more than normal. Much 
more exaggerated than this, however, is the sudden tachycardia 
following exercise. In this series the pulse rose an average of 65 


Systolic. Diastolic. Systolic. Diastolic. | Systolic. Diastolic | 
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beats above what it was previously in the seated posture. The 
instability of pulse-rate in these cases is associated with an insta- 
bility of blood-pressure. The fluctuation of diastolic pressure is 
quite marked. It rises with change of posture almost twice as 
much as it does normally and falls three times as much as normally 
following exercise. The diastolic pressure then remains low during 
the time of the test (Fig. 4). 


60 


10 
T 


« « 
w 
‘ < < < 
7o— o 
a Q ° ° w 
| w w 
w 


SYSTOLIC BLOOD PRESSURE VARTATIOIG, 
DIASTOLIC BLOOD PRESSURE VARIATZONS. ~ 
PULSE PRESSURE VARIATIONG, 
ees PULSE RATE VARIATIONS, 


Fia. 4.—Combined result of functional tests made on 9 cases of exophthalmic goitre. 


The systolic pressure shows a delayed rise following exercise in a 
few cases and gives the average of a sustained rise in the curve. ‘This 
delayed rise or sustained level of blood-pressure signifies deficient 
circulatory efficiency. The pulse-pressure likewise shows a delayed 
increase, which is perhaps of equal significance. There were only 
slight variations from the average in the results of individual cases; 
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the curves constructed from readings in separate cases resemble the 
combined curve shown above. Thus, Figs. 5 and 6 are reproduced 


from the separate cases indicated in Table \ 


TABLE V. 


Systolic. Diastolic. Systolic. Diastolic. 
Pulse-rate, seated. 68 112 
Pulse-rate, standing 108 ; 126 
Blood-pressure, seated 136 90 145 
Blood-pressure, standing 134 106 142 7 
Exercise performed . Hopping one hundred times. 
Foot-pounds of work 3375 4800 
Pulse-rate, immediately after . 156 ice 192 
Blood-pressure 30 seconds after 180 86 170 94 
Blood-pressure 60 seconds after 164 76 170 92 
Blood-pressure 90 seconds after 164 76 166 80 
Blood-pressure 120 seconds after 164 80 156 78 
Pulse-rate 2 minutes after . . 112 me 144 
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Functional tests therefore confirm the attitude toward these cases 
that they are unfit subjects for strenuous work or prolonged exercise 
and strain. 


10 


EXERCISE HOPPING 100 TIMES 


SEATED 
SEATED 120 SECONDS AFTER 


SEATED 30 SECONDS AFTER 
SEATED 60 SECONDS AFTER 
SEATED 90 SECONDS AFTER 


STANDING 


SYSTOLIC BLOOD PRESSURE VARIATIONS. 
p——____, DIASTOLIC BLOOD PRESSURE VARIATIONS, 
— —~4 PULSE PRESSURE VARIATIONS, ? 
PULSE RATE VARIATIONS, 


Fic. 6 


FuNcTIONAL Tests IN NEUROCIRCULATORY ASTHENIA. Neuro- 
circulatory asthenia or the “effort syndrome” of symptoms is met 
with not alone in military life but also under the stress of civil and 
social relations. The disorder depends upon a vasomotor instability 
occurring in highly strung nervous individuals, and presents the 
following symptoms: breathlessness, precordial pain, a feeling of 
exhaustion, giddiness and fainting, palpitation, headache, lassitude, 
irritability, tachycardia, apical systolic thrill, high systolic blood- 
pressure and nervous instability. All these symptoms are exagger- 
ated by effort and excitement. 

In passing it may not be out of place to point out a differential 
point that has apparently not before been noted in the literature 
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between the thrill in this malady and that in organic mitral stenosis. 
The thrill in this disease, as also in some cases of thyrotoxic heart, 
is due to the diffusion of the apex-beat as it strikes over several rib 
spaces with a forcible or jerky movement. This systolic shock gives 
to the palpating hand the impression of a presystolic thrill. The 
thrill is recognized as a rumble characteristically when the chest- 
piece of the stethoscope covers a whole interspace, being applied 
over two ribs. 

If now the stethoscope is placed obliquely upon the chest wall, 
so that its edge lies within an interspace and its mouth inclines 
toward either the upper or the lower rib, the rumble disappears. This 
is characteristic and almost always to be noted when there is a thrill 
in these cases. In mitral stenosis, however, the distinct presystolic 
wave persists against any adventitious attempts to obliterate it. 
The cardiogram in mitral stenosis is also different from that of this 
condition (Fig. 7 a and b). 


Fic. 7a.—Cardiogram from a case of mitral stenosis. 


Fig. 7b.—Cardiogram from a case of neurocirculatory asthenia. 


The one important feature that dominates the cardiac signs of 
this malady is the hypertonicity of the heart muscle. This can be 
recognized on palpation and auscultation and is exaggerated by 
exercise. The hypertonic condition and action of the heart muscle 
depend upon the hypertensive nervous state that is responsible 
for most of the other symptoms. ‘Tests for increased tonicity of the 
heart muscle have not as vet been developed, and we must therefore 
rely upon our clinical acumen and experience to recognize and esti- 
mate it. 
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MeNee and Dunn, and more recently Brooks, found the thyroid 
gland enlarged in many of these cases and consider the condition 
thyrotoxic. We believe that the clinical picture is neurogenic and 
psychogenic primarily rather than induced by endocrinal disturb- 
ance. Neurocirculatory asthenia presents a tremogram different 
from that obtained in hyperthyroidism. The thyrotoxic tremor is 
fine and at a fairly regular rate of about eight to the second, as shown 
in Fig. 8. The tremogram of neurocirculatory asthenia is rather 
coarse and irregular and the irregularity increases in rate and 
amplitude upon effort (Fig. 9). The tracings were made by using 
the tambour of the Mackenzie polygraph attached to the tip of the 
middle finger of the outstretched hand with the forearm supported. 


Fic. 8.—Thyrotoxic tremor. 


Fic. 9.—Tremogram from a case of neurocirculatory asthenia. 


The curve that we have constructed from studies made upon 28 
vases of neurocirculatory disorder which presented the classical 
symptoms shows: (1) increase of pulse-rate on change of posture and 
following exercise greater than normal; (2) fall after exercise more 
gradual than normal; (3) increase of systolic blood-pressure and of 
pulse-pressure more than in the normal cases immediately after 
exercise. 

It must be emphasized, however, that the hypertonic state of the 
heart muscle as a feature of this disease is of equal importance with 
the exaggeration of the symptoms and signs by effort or excitement. 

With regard to the pulse-rate, what is probably more character- 


KAHN: TESTS OF FUNCTIONAL CAPACITY OF CIRCULATION 647 


istic than its exaggeration after exercise and its more gradual return 
than normally is the instability of rate due to psychic factors 


(Fig. 10). 
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Fic. 10.—Result of functional tests made on 28 cases of neurocirculatory asthenia. 


Table VI shows characteristic figures from our protocols of cases 


of neurocirculatory asthenia. 


separate case. 


Pulse-rate, seated 

Pulse-rate standing . 
Blood-pressure, seated . 
Blood-pressure, standing 
Exercise performed . 
Foot-pounds of work 

Pulse immediately after. 
Blood-pressure 30 seconds after 
Blood-pressure 60 seconds after 
Blood-pressure 90 seconds after 


Blood-pressure 120 seconds after . 


Pulse 2 minutes after 


Each 


TABLE VI. 


Systolic 
Diastolic 


Systolic 


Diastolic 


double column 


Systolic 
Diastolic 


Systolic 


Diastolic 


84 96 90 114 96 
132 132 . | 182 132 108 
115; 75'130, 64'108, 68'120 70) 122 
145 90 138 84 120 86 115 75 128 

Hopping one hundred times on one f 
3425 . 4250 4685 3375 ... |3225 
156... | 144 156 192 120 
145 80 144 76 154 72'160 70) 156 
140 80/144 76 144 68 160 65 136 
120 85 142 72 138 66 150 65 140 
135 80'140 68 134 64 134 70 124 
120 78 132 132 108 
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It is apparent from the curves and from the table that patients 
with the effort syndrome may have normal cardiac reserve power. 
There is no delayed rise of the systolic blood-pressure after the 
exercise. This accords with the findings in 3 cases examined by 


Robey and Boas. 


Tests were made in 3 cases of neurocirculatory asthenia of the 
effect of change from the lying to the seated position and from the 
lying to the standing position. The changes depend upon splanchnic 


effects. (Table VII.) 


TABLE VII. 
Systolic. 
Recumbent position—average . . . 127 
Seated position—average . . . 132 
Average variations . . . . « +5 
Recumbent position—average . 126 
Standing position—average . . 124-134 
Sr 
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Diastolic. 
65 
79 
+14 
64 
60-73 
+9 


Fic. 11.—Blood-pressure studies on 11 cases of nephritic hypertension. 


Sudden change from the recumbent to the standing position 
causes a slight fall of blood-pressure. But after about fifteen seconds, 
both the systolic and diastolic pressures rise as in the normal cases. 
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FUNCTIONAL Tests IN Nepuritic HyPperTENSION. We studied 
11 cases of hypertension of nephritic origin and desire to note what 
general effect hypertension alone may have upon the functional 
capacity of the circulation. The lowest diastolic pressure in our series 
was 90 mm. of mercury. The pulse-rate was augmented more than 
normally by change from the seated to the erect posture. It is to be 
regretted that our data of pulse-rate following exercise are too incom- 
plete to warrant any conclusions regarding it. The diastolic pressure 
rose on standing and fell after exercise, giving a curve very much 
like the normal (Fig. 11). The systolic pressure was uninfluenced 
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Fig. 12.—Combined results of functional tests in 12 cases of mitral regurgitation. 


by change of posture from seated to standing. Exercise increased 
the systolic pressure almost twice as much as normally, and, what is 
more important, the Barringer test, 7. ¢., the systolic pressure taken 
thirty, sixty and ninety seconds after exercise, indicates, if not a 
delayed rise, an increased pressure maintained longer than normal. 
The pulse-pressure does show a distinct delayed rise. That is, cases 
of nephritic hypertension, as concluded from our evidence, have a 
diminished functional capacity of the circulation. Because of the 
distress after exertion we were prompted to caution in these cases 
and no more strenuous exercises were used for our observations. 
FunctTionaL Tests Iv Mirrat Recuraeitation (Fig. 12). In 12 
‘ases of fully compensated mitral regurgitation the blood-pressure 
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reactions were normal. The changes of pulse-rate were almost 
exactly like those in our group of cases of simple tachycardia. That 
is, change of posture from seated to standing increased the rate more 
than normally; exercise, however, effected the same change as 
appeared so characteristically in the cases of simple tachycardia and 
even more marked, 7. e., only slight increase of pulse-rate, an average 
of 6 beats per minute. The construction to be put upon this finding 
is problematic. It is possible that some infectious process was at 
work in the cases of simple tachycardia that would later have 
produced auscultatory signs of valvular change. 

FUNCTIONAL Tests IN AorTIC REGURGITATION. Aortic regurgi- 
tation presents characteristic blood-pressure curves. The combined 
results obtained from 5 cases are strikingly pictured in Fig. 13. 
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Fia. 13.—Representing the combined functional tests in 5 cases of aortic regurgitation. 


The systolic pressure falls much more than normally on assuming 
the erect posture. This probably depends upon the change in 
hydrostatic pressure of the column of blood, and, as Hill pointed out, 
is exaggerated in aortic regurgitation. With exercise the systolic 
and pulse-pressure rise more than normally; what is interesting and 
striking is the sudden fall of systolic and pulse-pressure back to 
normal within one minute after the exercise. 

FUNCTIONAL TEsTs IN CONGENITAL LESIONS AND CarpIAc Dis- 
PLACEMENT. These tests were not done extensively enough to 
warrant detailed analysis. The findings may be briefly summarized. 
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In 1 case of congenital dextrocardia with transposition of the 
viscera, findings were obtained quite different from the normal. The 
main feature was a marked fall, 14 mm. of mercury, in the diastolic 
pressure on change of position from sitting to standing and its 
return to 5 mm. above the previous reading after exercise. 

The same feature singularly characterized a case of patent ductus 
arteriosus. A fall of diastolic pressure of 30 mm. occurred in this 
case and persisted after exercise. It is hoped that the effect of con- 
genital heart lesions upon functional efficiency will be given further 
study. 

In the 2 cases of markedly displaced heart, very peculiar findings 
were obtained, chiefly an instability of pulse-rate variations. The 
findings are not sufficiently convincing or numerous to report in 
detail. The results in the case of auricular flutter were noted in a 
previous study. 

Summary. 1. Comparative functional tests of the circulation 
were made in 233 cases, including the normal, the various tachy- 
cardias, sinus bradycardia, thyrotoxic conditions, neurocirculatory 
asthenia, etc. 

2. The normal changes of pulse-rate and blood-pressure are 
presented in detail and are used as standards for comparison both 
graphically and in the individual analyses. 

3. The characteristic finding in simple tachycardia, in compen- 
sated mitral regurgitation and in sinus bradycardia, was the absence 
of any effect upon or only very slight increase of the pulse-rate after 
exercise. 

4. In thyrotoxic heart the characteristic effects were marked 
instability of the pulse-rate, with great increase after exercise, 
associated with an instability of the diastolic blood-pressure. 

5. A similar effect, but less marked, was found in neurocirculatory 
asthenia. In the latter condition it is noted that the thrill dis- 
appears when the relationship of apex-beat to chest wall is disturbed 
or distorted on auscultation. The tremogram is recorded as a 
differential point between neurocirculatory asthenia and thyrotoxic 
conditions. 

6. Hypertonicity of the heart muscle is the physiological basis of 
the cardiac signs in neurocirculatory asthenia. 

7. Thyrotoxic conditions and nephritiec hypertension lessen the 
functional circulatory capacity. 

8. Aortic regurgitation and congenital heart lesions gave fairly 
distinct features, but further studies along the lines indicated are 
suggested to establish the results in congenital heart. 
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LEFT APICAL IMPAIRMENT IN MITRAL STENOSIS. 


By Epwarp H. GoopmMan, Masor, M.C., U.S.A., 
PHILADELPHIA, 
AND 
S. L. Casa, Caprain, M.C., U.S.A., 


NEW YORK, N. Y. 


In a fairly large proportion of cases of mitral stenosis there may be 
obtained a history of hemoptysis. In certain cases this may be the 
first symptom of any physical defect, and it is because of this spitting 
of blood, cough, shortness of breath and some weakness that the 
patient first seeks medical advice. The history being suggestive of 
tuberculosis, and there being present on examination certain physical 
signs further suggestive of this condition, the diagnosis is many times 
confused unless a careful examination of the heart is made at the 
same time. The presence of impairment of resonance over the left 
apex anteriorly may be so striking that the lung is wrongly held to 
be the source of the symptoms, and without seeking further the 
vase is diagnosed as pulmonary when the trouble may be distinctly 
‘ardiac. The association of pulmonary signs in mitral stenosis has 
been a matter of great interest to one of us (G.) for a number of 
years, and because so little attention has been directed to it in 
medical literature, we have devoted considerable study to this 
question while pursuing our work as heads of the special boards for 
cardiovascular and tuberculosis examinations respectively at Camp 
Jackson. 

The diagnosis of mitral stenosis is oftentimes obscure and difficult, 
and many times it is overlooked because at hasty examination the 
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outstanding characteristics of a presystolic murmur and presystolic 
thrill have not been pronounced. As pointed out by one of us (G.) 
in a previous paper in this JOURNAL, the following findings establish 
a diagnosis: Snappy quality of the first sound and systolic tap or 
shock on palpation, absence of hypertrophy of the left ventricle 
in the cases uncomplicated with insufficiency, presystolic thrill, 
presystolic murmur and accentuation of the second pulmonic 
sound. 

The history of rheumatic fever, chorea, tonsillitis and growing pains 
when authentic is an added evidence, but army histories can be 
depended upon to no such extent as in civil life. Examination for 
the above features should be made with great care, with the patient 
erect, recumbent (not omitting the examination with the patient 
lying on the abdomen) and before and after exercise test. Murmurs 
may be missed when the patient is erect and with the heart at rest, 
and may be very clearly heard when recumbent and with the heart 
beating more forcefully, as after exertion. 

Cases of suspected stenosis as they presented themselves in the 
draft were studied in this way, and following the heart examination 
were thoroughly studied from the standpoint of the lungs. In a few 
instances, in addition to the physical examination, roentgen-ray 
studies were made, but this aid was not uniformly sought, as the 
Base Hospital was at some distance from the field of activity of the 
examining boards and but little time was allowed us to study 
rejected cases, as they were returned to their homes as soon as they 
were found to be unfit for general military duty. As controls, many 
normal cases were studied with respect to the left apical dulness, and 
all types of individuals, without reference to their physical develop- 
ment, were included. 

The cases which we have studied together are summarized below. 
To avoid repetition it may be stated that the diagnosis of stenosis 
was definite: 

CasE I.—Left chest noticeably flat, with less muscle tissue. Dull 
in both infraclavicular fosse, left very slight. Inspiration over the 
left apex harsh, but no other change. 

Case II.—Dulness about the third left rib to the clavicle, extend- 
ing from the left border of the sternum to slightly within the left 
midclavicular line. No change in breathing; respiratory sounds 
faint over the entire chest. No change in voice sounds or fremitus. 
Krénig’s isthmus (KI) not contracted. Slight lessening of resonance 
above the clavicles, but not dull. No change posteriorly. Indeter- 
minate rales heard over the right lung, due to diffuse bronchitis. 

CasE II].—Dulness moderate above the second space to the 
clavicle on the left side; extends outward to MCL from the left 
border of the sternum. No voice or breath changes. Dulness above 
the right second rib. No change posteriorly. No rales and no 


contraction of KI. 
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Case IV.—Moderate depression of supraclavicular fosse. KI 
not contracted. Dulness in right first interspace and over the left 
infraclavicular region from the lower border of the second rib to the 
clavicle and from the sternum to beyond MCL. Both voice and 
breath sounds normal, but exaggerated over both lungs. 


Case V.—Dulness above the second right rib; above the third 
left rib dulness from the sternum three-quarters of the way to MCL 
in the second interspace and to MCB in the first space. Higher 
pitch on the right of the sternum. KI normal. 

Case VI.—Dulness over both infraclavicular fosse, right evident 
near the sternum. On the left side dulness to beyond MCL and 
extending below the second rib, giving an impression of a distinctly 
large dull area. Otherwise negative. 

Case VII.—Dulness over both infraclavicular regions. On the 
right side it is well within MCL, close to the sternum, and not below 
the second rib. On the left side it is well beyond MCL and below the 
second rib. The note is distinctly higher pitched than on the right 
side, and it is evident that the area of dulness is larger on this side 
than on the right. Voice sounds are negative, but the breath sounds 
are somewhat bronchovesicular. KI normal. 

Case VIII.—Dulness above the right second rib, also in the left 
infraclavicular fossa to the third rib, blending with heart dulness 
and extending outward to MCL. Left apex above clavicle not dull. 
KI normal. Right apical dulness similar to that on the left side, but 
KI is narrowed. Otherwise negative. 


A. 
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Case 1X.—Dulness in both infraclavicular fosse, the larger area 
being on the left side, extending beyond MCL. Voice and breath 
sounds negative, except over the area 1 cm. in the diameter in the 
second left space, where the voice transmission is marked. Other- 
wise negative. 

CasE X.—Dulness above both the second ribs, much higher 
pitched on the left than on the right side. KI normal. Otherwise 
negative. 

CasE XI.—Dulness above both the second ribs. Very little 
difference in pitch between the two sides. Dulness extends through 
both MCL, with diminishing resonance toward the limits of the 
area. (Subject very muscular and well nourished.) KI normal. 
Otherwise negative. 

Case XII.—Dulness in both infraclavicular fosse, the left higher 
pitched and more extended than on the right, extending well beyond 
MCL. Below the left second rib there is diminished resonance, 
more marked than on the right side, but not dull. Right KI less 
than the left. Otherwise negative. 

CasE XIII.—Right apex somewhat contracted. Dulness in first 
interspace on the right and left sides. Markedly higher pitch on the 
left than on the right side, also dulness in the left supraclavicular 
fossa. Voice transmission increased above the third left rib and 
above the eighth dorsal vertebre on the right. KI normal. Other- 
wise negative. 

Case XIV.—Dulness over both infraclavicular fosse; on the 
left it is more extensive than on the right. Breathing higher pitched 
at both apices and harsher over the left upper lobe on inspiration 
than on the right.- KI normal. Otherwise negative. 

Case XV.—Chest somewhat flat. Dulness over both infra- 
clavicular fossx, but left is higher pitched. No difference in extent. 
Slight prolongation of expiration on the left. Expiration not high 
pitched. KI normal. Otherwise negative. 

CasE XVI.—Right supraclavicular fossa depressed. Dul!ness on 
the right side anteriorly above the fourth rib. On the left side dul- 
ness above the third rib, well within MCL. Diminished breathing 
over the right upper lobe, with increased vocal resonance. Broncho- 
vesicular breathing over the left upper lobe, with prolonged high- 
pitched expiration. Roentgen rays show a patch of infiltration in 
right infraclavicular fossa. 

Case XVII.—Dulness over the right side above the right third 
rib; on the left side, above the second rib. Both supraclavicular 
fosse somewhat dull. KI diminished on both sides. Poor respira- 
tory sounds, but otherwise negative. 

Case XVIII.—Moderate retraction of both apices, moderate 
narrowing of KI. Moderate dulness over both apices to the fourth 
rib on the right side and to the third rib on the left. Dulness is 
marked above the second left rib outward to MCL. Diminished 
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breath sounds over both lungs, with expiration somewhat prolonged 
and high pitched at the left upper. Otherwise negative. 

Case XIX.—Dulness in both infraclavicular fosse—left higher 
pitched and of wider extent, extending from sternum to MCL and 
downward slightly below the second rib. KI normal. Otherwise 
negative. 

CasE XX.—Dulness on both sides of the sternum in the infracla- 
vicular fossa. The left is higher pitched, extending below the second 
rib and outward to within MCL. KI normal. Otherwise negative. 

CaseE XXI.—Slight depression of both supraclavicular fosse, left 
more marked. Both KI somewhat diminished. Dulness above the 
right and left second ribs. On the left side from the sternum to 
one-third length of the clavicle the note is somewhat higher pitched 
than on the right side. Breathing diminished over both lungs. 
Otherwise normal. 

Case XXIIJ.—Impaired resonance from the left second inter- 
space (middle) upward to a finger’s breadth above the clavicle and 
extending laterally to MCL. Posteriorly, dulness is found from the 
third dorsal spine upward for 3 cm. Breath sounds increased as 
compared with the right side and expiration is prolonged. KI 
normal. Roentgen rays show numerous small areas of infiltration 
throughout both lungs, being more marked in the right upper lobe. 

Case XXIII.—Apices not retracted. Dulness above the second 
rib on the right side, also on the left and more marked on the left 
side, extending beyond MCL. Breathing normal on the right, 
expiration prolonged on the left, not higher pitched or harsher 
except above the left second space. Otherwise negative. 

Case XXIV.—Vocal fremitus increased over the left upper lobe 
and slight dulness from the upper border of the third left rib to the 
clavicle, extending outward to within MCL. Prolonged expiration 
over the left upper lobe and marked harsh breathing on the right. 
Roentgen rays show evidence of old tuberculous lesions. 

Case XXV.—Supraclavicular fosse not retracted. Dulness 
present in the right and the left second spaces to the clavicle, being 
more marked near the sternum, but extending on the left side to 
MCL and beyond. Somewhat harsher breathing above the second 
left rib. Otherwise negative. 

CasE XXVI.—Dulness of the left infraclavicular fossa to the 
second interspace and one-half of the distance to MCL. Otherwise 
the examination is negative. 

Case XXVII.—Dulness on the left side extending to the outer 
border of the clavicle and as low as the third rib, being more marked 
beyond MCL. Dulness more marked than on the right side. Other- 
wise negative. The illustration is from this case and shows the 
characteristic impairment of the left apex in a classical case of mitral 
stenosis. The extent of the dulness and the intensity as compared 
with the normal right apex is shown. 

It is important to bear in mind that the left apical dulness occurs 
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with persistent regularity in mitral stenosis and is not met with in 
other cardiac disorders. Emphasis is laid on this fact because it is 
not infrequently the case that hemoptysis and shortness of breath, 
with other signs of failing health, are early symptoms in mitral 
stenosis. The similarity between pulmonary tuberculosis and these 
cases of stenosis, so far as symptomatology is concerned, is striking, 
and unless one is alive to the fact that mitral stenosis may be at the 
bottom of the trouble, one is apt to be misled by the existence of a 
well-marked left-sided apical dulness. 

The dulness which we believe to be characteristic of mitral stenosis 
is found generally anteriorly above the third rib, extending to the 
clavicle and in some instances above it. It extends a variable dis- 
tance to the left, at times as far as the outer third of the clavicle. 
It is unassociated with rales, as a rule, and the voice sounds are not 
characteristic, while the breath sounds assume a bronchovesicular 
quality at times. The cause of the dulness or impairment we believe 
to be an enlargement of the left auricle, which in some cases mutes 
the sound waves elicited on percussion by its contact with the lung 
and in other cases causes actual compression of the lung itself. In 
as much as the dulness is found in the cases in which no Graham- 
Steell murmur is heard, dilatation of the pulmonary artery probably 
plays an insignificant role in the production of the dulness. 

In cases in which left apical dulness is encountered, we recommend 
that a diagnosis of tuberculosis be withheld until the heart has been 
carefully examined for the possible existence of mitral stenosis. 


A BIOLOGICAL CONCEPTION OF NEOPLASIA, ITS TERMI- 
NOLOGY AND CLINICAL SIGNIFICANCE.* 


By WiiuiamM Carpenter MacCarty, M.D., 


MAYO CLINIC, ROCHESTER, MINNESOTA. 


THE efficiency of the medical profession is dependent upon at 
least four things, 7. e., perfection of its conceptions, perfection of 
methods, accuracy of investigation and a large amount of kinetic 
energy. One of the most important economic subjects which have 
occupied the attention of the profession and demanded perfect 
conceptions is that of neoplasms. 

I shall not review in detail the facts'® which have led to the 
‘apparently radical declaration that the conception or conceptions 
which the medical profession possesses of the biogenesis, histo- 
genesis, morphology, terminology, classification and clinical behavior 
of neoplasms are based upon a few facts and a great amount of 
speculation and empiricism. 


* Presented before the Meeting of the Washington, Oregon and Idaho Tri-State 
Medical Association, Seattle, Washington, 1918, 
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From a biogenetic standpoint, the profession has been willing to 
assume the “rest hypotheses” of Cohnheim,® Ribbert,?* and their 
followers, for which there has been no absolute anatomic or experi- 
mental proof.‘'* From a histogenetic standpoint it has been 
assumed that neoplastic tissues represent an abnormal state or 
condition of normal tissues®® and therefore take their origin from the 
arbitrary three-layer stage of embryonic development, a basis for 
a conception which modern biologists agree has many contradictions 
in nature, especially when applied to tissue regeneration,” of which 
neoplasia is but a non-communistic phase." 

Morphologically, the cells of neoplasms of the different layers 
of the three-layer stage are frequently indistinguishable.!’ Our 
terminology applied to neoplasms is a mixture of ancient gross 
descriptions, comparison to unrelated things, and names of normal 
tissues. Our classifications have been made upon a histogenetic 
basis with which a recent excellent authority (Mac Callum") has 
demonstrated his dissatisfaction by declaring that classification is 
not possible; he contents himself merely with an “arrangement’”’ 
of neoplasms. 

Before attempting to establish a basis for a biological conception 
of neoplasms it may be well to review the opinions of some of the 
leading teachers of pathology. The following quotations are either 
direct, in the language of the authors, or literal translations: 

“One can arrange tumors according to their structure and their 
genesis into three groups, 7. ¢., connective-tissue tumors, epithelial 
tumors, teratoid tumors and cysts. It must be mentioned, however, 
that many tumors allow themselves to be grouped in two or even 
three groups.” (Ziegler.**) 

“The classification of tumors has been made in different ways. 
It seems best to me to arrange them according to their histogenesis 
as most authorities have done. There is, however, the difficulty 
that many new-growths develop from the same tissue, thereby mak- 
ing the number of new-growths greater than the number of normal 
tissues. Therefore a histological classification according to tissue 
relationship also recommends itself.”” (Ribbert.?*) 

“At the beginning of this chapter certain broad lines of ¢lassi- 
fication that have been adopted in the case of new-growths were 
discussed, and it then was said that the best method of classification 
is one which depends upon an anatomical basis subject to the great 
distinction of neoplasms into non-malignant and malignant. If, 
then, we take the two great divisions, non-malignant and malignant, 
and subdivide these severally into epithelial and connective-tissue 
groups, we shall be able to account, in one or other of them, for the 
great majority of tumors. It will prove of assistance, however, if 
at the same time we pay some attention to the classification based 
upon embryological data.” (Lazarus-Barlow.") 

“It is not possible today to make a satisfactory scientific classi- 
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fication of tumors; but the fact that they are composed of structures 
which resemble the various morphological types of tissues found in 
the normal body suggests a grouping of the various forms which 
may be regarded as a useful and suggestive catalogue. It should 
be remembered that the usual separation of the normal tissues into 
groups is useful, rather because it facilitates their study than 
because it expresses absolute and fundamental distinctions; and 
the same may be said of all the classifications of tumors. An increase 
of our knowledge concerning their structure and genesis will doubt- 
less lead to a more accurate grouping of tumors; but for the present 
such an arrangement as that indicated below* will be found of prac- 
tical value for the progress of study. The attempt has often been 
made to classify tumors with reference to the developmental history 
of the tissues represented and it has been generally believed that 
cells once differentiated in the primary embryonic layers cannot 
again be merged in type. While this principle holds good in general, 
especially for highly differentiated forms, certain recent studies 
have seemed to indicate that even this distinction may not 
be inflexible. However this may be, it is certain that the cells 
derived from one embryonic layer may, under special conditions, 
come so closely to resemble in morphology those of another layer, 
that a structural differentiation, with our present resources at least, 
is not always possible. While, therefore, this which is called the 
histogenetic principle of classification is most suggestive and may be 
useful in connection with other data in the study of tumors, it seems 
to the writers that it is wiser for the present not to base our classi- 
fications too largely upon embryological data in several particulars 
still subject to controversy.’’ (Delafield and Prudden.®) 

“The imperfect state of our information concerning the ultimate 
‘ause of the various forms of tumors makes the matter of classi- 
fication difficult; and while numerous systems have been proposed 
the test of increasing knowledge has shown weak points in them all. 
It must not be forgotten, however, that the present classification 
and terminology are largely artificial, and that insensible gradations 
oceur which unite the varieties of tumors so as to leave no definite 
line of separation. Since the time of Virchow’s classic production | 
a vast amount of information upon tumors in their various aspects 
has been recorded and to this fund of knowledge each passing year 
makes its contributions. Paradoxic as it may seem, however, our 
increasing knowledge has in certain directions only served to make 
more confusion, and in one particular direction, viz., as regards the 
cause of tumors in general, speculation is as rife and almost as 
fruitless as it was before the modern era. Without a clear conception 
of all the factors which lie at the beginning of tumor formation it is 


* This refers to the classification of the authors quoted. The classification may 
be found in their text-book of pathclogy. 
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not possible sharply to define them. How difficult the matter of 
definition is can best be illustrated by noting the fact that almost 
every prominent authority upon tumors has given a definition 
differmg from that of others working in the same direction.” 
(Hektoen-Riesman."!) 

“The question is: Can the histogenetic conception, in spite of 
the uncertainty of observations, be used as the principle of classi- 
fication of tumors? Yes. At this time a combined morphological 
and histogenetic conception for the classification of tumors recom- 
mends itself tome. However, one must also take biological relations 
into consideration.”” (Borst.*) 

“So great is the diversity of structure in tumors, so uncertain, 
in many cases, is the histogenesis, that a classification based as is 
the classification of the normal tissues, on structure and histogenesis 
presents great difficulties.”” (Councilman.’) 

“Tumors are classified, like normal tissues, on a histological basis; 
that is, on the differentiation of the cells composing them. When 
the differentiation of the cells is marked, as it ordinarily is in slow- 
growing tumors, a diagnosis of the nature of the tumor is usually 
easy. When the growth is rapid, however, the differentiation is 
slight and may be entirely wanting. In the latter case we may be 
able only to guess at the probable diagnosis from the situation in 
which the tumor grows, or from having for comparison with it a 
series of tumors of the same nature growing at all rates of speed. 
Sometimes, too, in a part of the tumor the cells may grow slowly so 
that more or less differentiation of them has had time to take place 
and from them the character of the growth can be ascertained. 
The nomenclature of tumors is very unsatisfactory. Most names 
were applied long ago when much less was known about tumors 
than now. Consequently they may have become heirlooms which 
are not easily cast off. Many improvements in names have been 
suggested and a few have been generally accepted.”” (Mallory.”) 

“Too often have theories as to the causation of those autonomous 
neoplasms entered into the definitions. Thus, Cohnheim defined 
them as ‘circumscribed atypical productions of tissue from a matrix 


’ of superabundant or erratic deposit of embryonic elements.’ Here 


we have introduced the untenable theory that all autonomous 
neoplasms arise from embryonic tissue which has remained latent. 
We are still uncertain as to the causation of these growths, and so 
etiology must not enter into our definition. Thus, Ziegler’s defini- 
tion is more satisfactory, ‘a tumor is a new formation of tissue 
possessing an atypical structure, not exercising any function of 
service to the body, and presenting no typical limit of growth.’ 
The use and limitations of the term ‘atypical structure’ require 
here a little explanation, add to which, the pure teratomas to be 
presently described do present a limit of growth; and so we prefer 
C. P. White’s statement that ‘a tumor proper is a mass of cells, 
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tissues, or organs, resembling those normally present, but arranged 
atypically. It grows at the expense of the organism without at the 
same time subserving any useful function.’ Von Rindfleisch char- 
acterizes them as a ‘localized degenerated excess of growth;’ i. e., 
the very excess of growth is regarded as in itself a degeneration; 
Birch-Hirschfeld, as originating spontaneously, becoming separate 
from the physiological tissues in their physiological and functional 
relationships, as developing from the cells of the body, and possessing 
progressive growth; Ribbert, as ‘self-confined, dependent upon the 
organism for their nourishment, but otherwise largely, if not quite 
independent, corresponding more or less but never absolutely with 
the tissues of the natural body, and presenting no definite limit to 
their growth.’ Lubarsch’s definition is closely allied: ‘Under tumor 
proper we have to understand those growths of apparently inde- 
pendent origin which histologically correspond in structure more or 
less completely with the matrix from which they originate, but in 
form are atypical; which further, in spite of their organic connection 
with the matrix, and in subjection, apparently, to laws of their own, 
pursue an independent existence which is not, or only exceptionally, 
of advantage to the organism as a whole.’ (Adami.') 

The last authoritative writer (MacCallum) in text-book form upon 
the subject of neoplasms is perhaps the most conservative. He 
expresses a certain conciliatory attitude with the insufficiency of 
scientific knowledge and clearly generalizes in a manner which will 
be productive of future progress. “ Rather than assume too accurate 
a knowledge of the ultimate derivation of the tumors, I have pre- 
ferred to arrange them according to the general character of their 
tissues, both anatomical and biological, and their form. The follow- 
ing list is mainly for convenience in summarizing the various forms 
as they have been considered here. It is an arrangement, not a 
classification.”” (MacCallum.") * 

These quotations, representing the best opinions upon the status 
of the conception of neoplasms, may be supplemented by the fol- 
lowing list of expressions which have been utilized in the literature 
relating to neoplasms. 

Thus authorities have stated that neoplasms represent: A 
specific tumor diathesis; a nutritional disturbance of the equilib- 
rium of vegetative and functional cell power; a change between 
the relation of nerves to cells; a reduction of the avidity of the body 
cell; a primary emancipation of cell-growth from the normal laws of 
growth; a cellular atavism; a return to the embryonic condition 
of cells; an inherited or acquired intracellular abnormal metabolism ; 
a cessation of the regulating growth influence of cell differentiation; 
an inherited pathologic quality of cells; a failure of cells to differen- 


* His list of tumors need not be published here because those who are interested 
in the details which have led up to these generalizations will of necessity examine 
the subject more thoroughly. 


\ 


662 MAC CARTY: A BIOLOGICAL CONCEPTION OF NEOPLASIA 


tiate; a disturbance of the idioplastic formation of cells; the 
formation of a “new race of cells,’ a prenatal separation of cells; a 
postnatal separation of cells; a primary inherited change in the 
nature of cells; a change in the biological behavior of cells; a pro- 
duct of connective-tissue senility; an heteroplastic change of the 
fixed connective-tissue cells; a congenital anlage; a release of the 
organic connection of cells; a separation of germinal cells; an 
embryonic separation of cells; a shunting of germ cells from their 
normal relations without misplacement; superfluity in the develop- 
ment of cells or tissues; separated germ cells; misplacement of 
cells; an abnormal persistence of embryonic cells.® 

The multiplicity of diverse explanations, in itself, indicates 
dissatisfaction with the lack of accurate or scientific knowledge 
which we possess relative to the condition. 

In the midst of such chaos one great and dominant generalization 
stands out. It is uppermost in practically all minds of the medical 
profession in all lands and forms the main basis of opposition to 
any new conception, which is in any way contradictory to it, 7. e., 
in 1877 Cohnheim® said, in his Vorlesungen iiber Allgemeine 
Pathologie, “I believe that this process, referring to the embryonic 
development of the monstra per excessum, such as superfluous 
fingers, giant children, giant adults, giant extremities, etc., is not 
only confined to this field but also applies to a much wider and more 
important field, namely, the field of true neoplasms. ”’ 

In these words we find a generalization from a speculative cor- 
relation of some facts in the form of an hypothesis put forth by a 
great teacher for the inspiration of his students. Such hypotheses, 
although they may be proved later to be incorrect, are certainly 
means of correlation for future observations. In fact, it was a 
search for some justification for the hypothesis of Cohnheim which 
led to the following observations and generalizations. 

Before proceeding to a presentation of the facts which form the 
basis of a biological conception of neoplasms it may be well to answer 
the question: What should constitute a perfect conception of 
neoplasms? 

1. We should know the cells from which neoplasms develop since 
every living thing evolves from something living. 

2. We should know what occurs to make some of the cells of 
neoplasms resemble normal tissues. 

3. We should know the morphology of the component units of 
neoplasms. 

4. We should have, if possible, a definite descriptive terminology 
which possesses biologic, histologic, and morphologic significance. 

5. We should have a classification based upon biologic, histologic 
and morphologic facts and their clinical significance for economic 
purposes. 

6. We should be able to prognosticate the clinical behavior of 
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neoplasms or at least know definitely why we cannot accurately 
prognosticate, since negative knowledge is often as valuable as 
positive knowledge. 

7. We should know both the biologic and specific causes for the 
development of neoplasms. 

In 1909 the writer'® *° undertook an investigation of pathologic 
conditions in the breast with the hope of proving or disproving any 
relationship between chronic mastitis and carcinoma. In so doing 
the problem of the histogenesis was uppermost. In conducting this 
investigation 1000 breasts, including all chronic pathologic con- 
ditions, were studied. Many sections were made from all portions 
of the gland, including both normal and pathologic portions. These 
sections were not only submitted to microscopic study but were 
studied photographically. Carcinoma being a growth which is 
intimately associated with glandular cells, it was thought best to 
study such cells in the structural and functional unit (acinus) of the 
organ. It was found that the unit or acinus was lined in the resting 
condition and that of chronic mastitis by two layers of cells, their 
inner layer consisting of cuboidal or columnar cells and the outer 
of spheroidal or ovoidal cells, the latter lying adjacent to the 
mammary stroma. 

The embryologic origin of these two layers was studied and it 
was found that both were derived by means of a hyperplasia and 
downward growth of the cells from the stratum germinativum of 
embryonic skin.” It was therefore supposed that the outer layer 
was the stratum germinativum of the secretory cells of the acinus. 
Photomicrographs of acini from all portions of the glands grouped 
themselves into three distinct histologic groups (Fig. 1). They 
were called primary, secondary, and tertiary cytoplasia, respec- 
tively.2° 

The clinical significance of these histologic pictures has been of 
great economic importance to the clinician, the surgeon and the path- 
ologist. The first certainly is a benign condition, the third is, with- 
out question, the condition which has been recognized as carcinoma, 
and the second is not so easily interpreted; it was, therefore, spoken 
of as questionable in spite of the fact that the intra-acinic cells are 
frequently identical morphologically with the cells of the third 
condition.”° 2" At the time of preliminary investigation I had 
confidence in the old criterion for histologic malignancy which 
utilizes the basement membrane (membrana propria) as the line of 
demarcation between a malignant and a benign condition; the 
cells of secondary cytoplasia are within the histologic bounds of 
benignancy despite the fact that they are morphologically identical 
with those of carcinoma. From a clinical or practical standpoint, | 
have been convinced that all mammary gland-bearing tissue pre- 
senting such a picture should be removed, leaving, perhaps, the 
pectoral muscles and axillary lymphatic glands. I have not felt 
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justified in advising the removal of the breast, muscles, and axillary 
glands by means of a radical operation. Rules have been established 


on this basis and subsequent postoperative histories have justified, 
so far, the legitimacy of such a conservative operation.” 


PRIMARY CYTOPLASIA 


~Textocytes 


__Textoblasts 


__---Textoblasts 


Fic. 1.—Diagrammatic representation of the original structural facts found in the 
mammary acinus. In primary cytoplasia the milk-producing cells (lactocytes) 
belong to the general group of tissue-cells (textocytes). The regenerative cells which 
constitute the stratus germinativum for the lactocytes have been called lactoblasts 
and belong to the general reserve cells of the body which have been called textoblasts. 
In primary cytoplasia the lactoblasts (textoblasts) have disappeared and there is an 
hyperplasia of the lactoblasts (textoblasts). In tertiary cytoplasia the lactoblasts 
(textoblasts) have migrated (in a biologic sense) from their normal acinic habitat. 


The three conditions, however, are of greatest interest from a 
biological standpoint" ’ since they furnish an opportunity for the 
study of the relations of cytostructure and relationship to cyto- 
function. From this point of view it has been clearly seen that 
nature has provided reserve cells (the cells of the outer row) for the 
secreting cells (the cells of the inner row) which in the course of 
their existence as a part of the communistic organism might be 
destroyed. These reserve cells (textoblasts) form the outer layer 


SECONDARY CYTOPLASIA 
TERTIARY CYTOPLASIA 
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that is so much in evidence in chronic mastitis, which is a definite 
destructive condition. 

The three histologic pictures represent hypertrophy, hyperplasia, 
and migration, which are the fundamental protective activities of 
all living matter throughout nature, the first representing hyper- 
activity, the second, réproduction, and the third, change of environ- 
ment. The biologic cause of this apparent sequence of cytoreaction 
is undoubtedly destruction or the presence of a destructive agent or 
agents. Some thing, or some environmental condition, or both, call 
forth protective hyperactivity on the part of the textoblasts. In 
the second histologic picture actual, partial, or complete destruction 
of textocytes calls forth a hyperplasia or reproduction of textoblasts. 
Although the destructive factor is unknown, it is of sufficiently low 
virulence not to destroy the reserve cells and sufficiently virulent 
to prevent their complete differentiation and specialization into 
textocytes. The textoblasts remain spheroidal or ovoidal and do not 
remain in their normal acinic arrangement although they may still 
retain their acinic habitat. 

During all investigations no attention was paid to the specific 
agent or agents causing these reactions because it was thought best 
to study primarily the biologic factor or factors. 

The three fundamental biologic reactions to destruction have 
been found to occur not only in relation to the specific tissue of 
the breast but also in relation to the specific tissues of the prostatic 
gland, skin, hair follicles, stomach, lymphatic glands, blood, bone, 
cartilage, and connective tissue.” In all of these chronic destruction 
of the specific tissues calls forth hypertrophy, hyperplasia, and 
sometimes migration of the reserve cells. 

Although these reactions may seem new in reference to human 
pathology they are well known to biologists who have made a 
study of reaction to destruction. In fact many biologists are of 
the opinion that exposure of living matter to destructive factors 
has led to such adaptive potentialities which are the factors of 
safety in the structure and function of all forms of life; nature 
has been just as efficient in her defensive preparation in the con- 
struction of the human body. 

It may be stated as a biologic law that hypertrophy, hyperplasia, 
and migration are stimulated primarily by destruction. These 
phenomena are the effects of which destruction is the cause. 

In nature the specific agent of destruction is rarely, if ever, 
anticipated. It makes no difference whether the leaf, stem, or 
branch of a geranium plant is pinched off, broken off, cut off, eaten 
off or burned off; the main factor is the destruction. In the mam- 
mary gland destruction is the main factor as it is with the other 
tissues which have been studied. 

The reactionary cells of the three conditions described above are 


666 MAC CARTY: A BIOLOGICAL CONCEPTION OF NEOPLASIA 


apparently normal cells which answer the structural description of 
normal cells as found any place in nature. Their relation to the 
communistic organization of cells is their principal abnormal or 
pathologic characteristic. 

Many authorities have considered the cells of neoplasms to be 
intrinsically and structurally abnormal without positively demon- 
strating that such cells are even structurally abnormal. Practically 
every authority, including biologists, who speaks or writes upon the 
subject of abnormality of neoplastic cells quotes Hansemann!? and 
Galleotti,? who described atypical mitoses and other unusual con- 
ditions in the cells of malignant neoplasms. As a result of my own 
failure to find in perfectly fresh and unfixed cells such atypical 
mitosis as a characteristic of neoplastic cells it has seemed that the 
basis of irregular mitosis as described by the authorities mentioned 
is probably not so much a question of their actual occurrence as it 
is a question of their being due to artefacts, poor fixation, unusual 
planes through mitotic figures, or swollen, distended or disinte- 
grating cells. The work of von Hansemann and Galleotti might 
well be repeated utilizing perfectly fresh, unfixed material, the cells 
of which should be studied from the standpoint of orthographic 
projection and cellular disintegration. 

In so far as cancer (a migratory hyperplasia) is concerned, my 
observations have revealed a biologic reaction which is malignant 
only in so far as it destroys the communistic organization of cells. 

In all of the tissues which have been studied there is a normal 

reserve stratum or focus, the cells of which exist in a partially 
differentiated or undifferentiated condition. In the human body, 
however, some primitive tissues possessing reproductive potentiality 
exist. The cells of the nervous system, muscular system, endothelial 
system and perhaps the cells lining the alimentary canal and others 
belong to this group. This may account for the failure to find the 
reserve cells for some of the specific tissues of the body. Whether 
or not there be reserve cells does not alter the biologic phenomena 
because all cells possessing the power of regeneration react in the 
same way. Under certain conditions of destruction such cells 
become hypertrophic, hyperplastic and migratory. These phe- 
nomena, which are very evident in the reactions of cells of the 
body and in the rest of nature, demand descriptive names.* As 
has been stated, they have been called primary, secondary and 
tertiary reactions or conditions (cytoplasias). It seems logical to 
attempt to describe the reactions of certain tissues by adding the 
root of the name of the reacting tissues—thus the conditions in the 
glandular epithelium (adenotex) of the breast were described as: 


Primary restauro- } 
Secondary }adeno-cytoplasia or expando- } adeno-cytoplasia. 
migro- J 


Tertiary 
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This terminology expresses the biologic phenomena, the histologic 
pictures and cytologic conditions of cytoregeneration of a specific 
tissue without stating the stage of cytodifferentiation. Primary 
adenocytoplasia represents the ordinary attempt at restoration of 
the specific glandular tissue, secondary adenocytoplasia represents 
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Fic. 2.—Diagrammatic representation of the embryologic evolution of the tissue 
cells (textocytes) the reserve cells (textoblasts) of which have been studied. After 
fertilization of the ovocyte, the biological phenomena of segmentation, prodifferen- 
tiation and differentiation occur. The cells produced during these phenomena have 
been called protextoblasts, textoblasts, and textocytes. This diagram represents 
the second stage in the evolution of the structural basis for a biologic conception 
Figure 1 is the first stage and Figure 3 is the third stage. 


an expansive overgrowth of the reserve cells of the glandular tissue 
and the tertiary adenocytoplasia represents a migratory hyperplasia. 
The first condition is clinically a benign reaction since it is but the 
process of repair, the second is uncertain as to benignancy or malig- 
nancy because no one can foretell whether the hyperplastic undiffer- 
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entiated cells will become differentiated into specific tissue cells or 
become migratory and eventually destroy the organism. 
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Diagrammatic representation of the evolution from the ovocyte of all or 
at least most of the specific tissues of the human body. In spite of the fact that all 
tissues of the body probably do not possess regenerative cells but are themselves 
capable of their own regeneration, each tissue in the diagram has been given a regenera- 
tive cell in order to emphasize the factor of tissue regeneration (textoregeneration 

as the leading role in the evolution of neoplastic conditions. No attempt has been 
made to draw perfectly each cell with all of its structural characteristics. Enough 
has been represented, however, to produce the conception that the body is composed 
of distinctly specialized cells, the characteristics of which must be individually con 

sidered before a correct conception of all the neoplasms with their structural and 
functional characteristics can be understood. 


Such a conception of neoplasia with its terminology, in so far as 
this one tissue is concerned, seems very simple and certainly useful. 
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In view of the fact that this conception is biologically logical 
and expressive of what actually happens in the evolution of this one 
tissue, the accompanying diagram for all tissues which have been 
studied was constructed (Fig. 2). 

Instead of adhering to the old idea of classifying tissues into 
epiblastic, mesoblastic and hypoblastie tissues, as the text-books 
have done, it seems that the human body is made up of as many 
specific and differentiated tissues as there are different kinds of cells 
with different morphology and function in the body. As a result of 
structural and functional segmentation of the fertilized ovum there 
arise many tissues which deserve just as much recognition, as 
entities, as do the specific tissues described in text-books of histology. 

One cannot make progress in constructing a biologic conception 
of neoplasms unless all the known tissues receive names and have 
their morphologic and perhaps functional characteristics appreciated. 
It has therefore been deemed essential to name these tissues and 
establish their biologic relationships. Based upon their morphology 
and function each tissue should receive a name (Fig. 3) which 
differentiates it from all other tissues in the body and makes it an 
entity to be dealt with from the standpoint, not only of morphology 
and function, but of cytoregeneration and differentiation certain 
phases and combinations of which produce benign or malignant 
neoplastic conditions. 

The three reactions may be expressed therefore as follows: 

Adeno- ) 
| Audito- 
| Cardiomyo- 
| Chondro- 
Endothelio- 
| Epithelio- 
| Erythro- 
| Fibro- 
Glio- 
| Gusto- 
| Leiomyo- 
Leuko- 
Primary Lipo- 
Secondary ; . . Lympho- » Cytoplasia. 
Tertiary | Melano- 
Myo- 
Myxo- 
Neuro- 
Odoro- 
Osteo- 
Perithelio- 
Pilo- 
Rhabdomyo- 
Sebo- 
Tactilo- 
Tendo- 
Visio- | 
| Ete. J 
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There is one other important phenomenon in connection with 
cytoplasia to be described, 7. e., cytodifferentiation. In so far as the 
human organism is concerned the cells which constitute the tissues 
are differentiated in three degrees during their evolution. The 
textoblasts which are to form tissues first arrange themselves 
according to the general direction of the adult tissue (primary 
differentiation); if the textocytes are to cover a surface, the texto- 
blasts arrange themselves first in a plane; if they form an acinus, 
they arrange themselves in the form of the lining surface of an acinus. 
In the first stage or primary differentiation, the cells are still undif- 
ferentiated in so far as their morphology is concerned. The second 
stage (secondary differentiation) consists of the establishment of 
tissue cytopolarity (textocytopolarity) and the third (tertiary 
differentiation) consists of normal alignment, normal polarity and 
normal appearance of cytoplasm and nucleoplasm. Complete 
differentiation (the third degree) plus normal function produces an 
accessory tissue or if more than one tissue be involved, an accessory 
organ. 

This phenomenon of differentiation is not only one which is seen 
during the evolution of normal tissues but one which plays an impor- 
tant role in the evolution and life-history of neoplasms. 

If the cells of the stage of cellular regeneration (cytoregeueration ) 
which has been called secondary cytoplasia become differentiated 
to the third degree a benign neoplasm is formed. It is thus that 
fibromas, adenomas, fibromyomas, adenomyomas and other benign 
neoplasms occur. There is an expansive overgrowth of the fibro-, 
myo-, and adenoblasts which become differentiated either separately 
or in combination to the point of morphologic identity with their 
respective textocytes. It is true that in many such neoplasms the 
process of expansive overgrowth continues gradually by virtue of 
the existence of some remaining textoblasts, which become readily 
differentiated. 

In some conditions of secondary and migratory cytoplasia differ- 
entiation does not occur or at least never reaches beyond the first 
and second stages. This is true of the so-called malignant neoplasms. 
Complete differentiation is apparently impossible. If it occurred in 
tertiary cytoplasia accessory tissues would appear in malignant 
neoplasms. 


Upon examination of tissues, in so far as cytoregeneration and 
differentiation are concerned, one must determine the following 
facts: 
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Biological and 
clinical reac- 

Location Gross form tion Tissue involved 
audito- 
adeno- 
cardiomyo- 
chondro- 

endothelio- 
| epithelio- 
| erythro- 


rhe degree of differentiation 


| fascio- 
| fibro- 
circumscribed | glio- 
capito- diffuse | gusto- 
collo- cystic | leiomyo- 
cranio- extracystic ' leuco- | primary, 
auriculo- | intracystic Primary lipo- Cyteniests with | secondary, 
naso- ductal Secondary lympho- tertiary 
linguo- intraductal Tertiary | melano- or without differen- 
labio- periductal | myo- | tiation. 
laryngo- | papillary | myxo- 
ete. | polypoid | neuro- 
ulcerated odoro- 
osteo- 
perithelio- 
pilo- 
rhabdomyo- 
sebo- 
tactilo- 
tendo- 
visio- 
x- | 


The terminology which is expressive of these facts may be abbre- 
viated in the following manner: 
Degree of bio- 
logical and 
clinical reac- 
Location Gross form tion Tissue Degree of differentiation 
audito- ) 
| adeno- 
| cardiomyo- 
chondro- 
endothelio- 
epithelio- 
| erythro- 
fascio- 
| fibro- 

cireumo- glio- | 
capito- diffuso- gusto- | 
collo- | cysto- leiomyo- 
cranio- extracysto- leuco- 
auriculo- | intracysto- l lipo- {1 
naso- + ducto- 2 , lympho- 
linguo- intraducto- 3 melano- 
labio- | extraducto- myo- 
laryngo- papillo- myxo- | 

etc. polypo- | neuro- 
ulcero- J | odoro- 


— 


; cytoplasia {2 }differentiation 


osteo- 
perithelio- 
pilo- | 
rhabdomyo- 
sebo- 
tactilo- 
tendo- 
visio- 

| 


672 MAC CARTY: A BIOLOGICAL CONCEPTION OF NEOPLASIA 


These same facts may be symbolically expressed in the following 
manner:* 


capito- | 

collo- A... 

cranio- | 

auriculo- | 

naso- 

linguo- | 


ow 


labio- 
laryngo- 
etc. | Q 


vi | 
x 


The symbolic terminology has been utilized on account of brevity 
and accuracy in expressing the facts relative to regeneration in its 
relation to neoplasia. If one wishes to describe what has been 
called a fibro-adenoma of the breast it may be written: Mammo- 
A2(fi ad)3D, which expresses, to one familiar with the key, the 
location, gross form, degree of cytoplasia, tissues involved and the 
degree of cytodifferentiation. Malignancy and benignancy depend 


* In this key the root of the accepted His anatomic nomenclature expresses the 
organic location; the Greek capitals represent the gross form or manifestation of the 
neoplastic condition; the numerals 1, 2 and 3 indicate the biologic stage of cyto- 
activity (hypertrophy, hyperplasia, and migratory hyperplasia) ; the first two letters 
of the roots of accepted names of specific tissues are utilized symbolically in a similar 
manner to that utilized in chemical symbolic terminology; the numerals 1, 2, 3, before 
the capital D, express the degree of differentiation. The Greek letters have the fol- 
lowing symbolic meaning: 


A delta = circumscribed or encapsulated. 
A lambda = diffuse or non-encapsulated. 

0 omicron = cystic. 

0 theta = intracystic. 

® phi = extracystic. 

T tau = ductal. 

Il pi = intraductal. 

¥ psi = extraductal. 

P rho = papillary. 

2 omega = polypoid 


= sigma = ulcerated. 


{Au | 
Ad | 
| Cm | 
|Ch | 
En 
| Ep | 
| 
| 
| 

| | Gl 

| | Gu 

| Lm 

| Le 

2 } D. 
3 | Me | 

| My | 
| Mx | 
| Ne | 

} Od 

Os 

| Pe 

| Pi 

Rm 
| Se 
| Ta 
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on at least two factors in so far as the tissues and their reactions are 
concerned. These are the biological reactions of hypertrophy, 
hyperplasia, migration and degree of cytodifferentiation. Undoubt- 
edly there are other factors such as lymphocytic infiltration, fibrosis, 
hyalinization, location, encapsulation and perhaps conditions which 
are as yet unknown, but these factors are not sufficiently understood 
to be placed in our present terminology. 

The main facts in any compound terminology are universality, 
simplicity, accuracy, brevity, and expressiveness of structural and 
functional facts and relationships. In the compound terminology 
just jexpressed, structure, characteristic functions, biostructural 
relationships and clinical values are briefly, systematically, simply 
and accurately portrayed. This, unfortunately, cannot be said of 
the compound and simple terminology which is expressed in text- 
books, taught to twentieth century students and practised by 
pathologists in all parts of the world. This new terminology is 
perhaps not perfect any more than Lavoisier’s improvements in 
chemical terminology were perfect but it is an improvement and 
will serve as a basis for more perfect terminology in the future. 
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THE PROGNOSTIC VALUE OF THE CREATININE OF THE BLOOD 
IN NEPHRITIS.* 
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IN PATHOLOGICAL CHEMISTRY, NEW YORK POST-GRADUATE 
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(From the Laboratory of Pathological Chemistry, New York Post-Graduate Medical 
School and Hospital.) 


ATTENTION has been called in several communications! to the 
prognostic value of the creatinine content of the blood in cases of 
advanced nephritis. We now have a much larger series of cases, 
indicating the value of this test, and it has been thought worth while 
to briefly summarize all our data on this subject. 

In our studies on nitrogen retention it was soon noted that the 
creatinine of the blood was appreciably increased only after con- 
siderable retention of urea had already taken place and the nephritis 
was rather far advanced. It was further observed that those cases 
in which the creatinine had risen above 5 mg. per 100 c.c. of blood 
rarely showed any marked improvement, and almost invariably 
died within a comparatively limited time. On the other hand a 
number of cases were encountered in which there was a marked 


* Read in part before the Society for Experimental Biology and Medicine, 
December 18, 1918. 

1 Myers and Lough: Arch. Int. Med., 1915, xvi, 536; Chace and Myers: 
Am. Med. Assn., 1916, lxvii, 929. 
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retention of urea, but in which the creatinine was below this figure. 
In many of these cases improvement took place. 

Theoretically, the amount of the increase of the creatinine of the 
blood should be a safer index of the decrease in the permeability 
of the kidney than the urea, for the reason that creatinine on a 
meat-free diet is entirely endogenous in origin and its formation 
(and elimination normally) very constant. Urea, on the other hand, 
is largely exogenous under normal conditions and its formation 
consequently subject to greater fluctuation. For this reason it 
must be evident that a lowered nitrogen intake may reduce the work 
of the kidney in eliminating urea, but cannot affect the creatinine 
to any extent. Apparently the kidney is never able to overcome the 
handicap of a high creatinine accumulation. It would seem that 
creatinine, being almost exclusively of endogenous origin, furnishes 
a most satisfactory criterion as to the deficiency in the excretory 
power of the kidneys and a most reliable means of following the 
terminal course of the disease, though it should be noted that urea, 
being largely of exogenous origin, is more readily influenced by 
dietary changes, and therefore constitutes a more sensitive index 
of the response to treatment. 

The view that uremic symptoms are due directly to retained 
urea, uric acid or creatinine has now long been regarded untenable, 
although the recent work of Hewlett, Gilbert and Wickett? is of 
interest in this connection. They found that the administration to 
normal subjects of sufficient urea to produce a blood concentration 
of 150 mg. per 100 c.c. (70 mg. of urea nitrogen) resulted in symptoms 
of bodily and mental asthenia. They state: “This by no means 
excludes the possibility that other substances may play a réle in pro- 
ducing the symptoms of this type of uremia, and, indeed, the faci 
that animals die only when extraordinary doses of urea are adminis- 
tered suggests that the fatal outcome of asthenic uremia in man may 
be due to other substances than urea.” That urea and uric acid 
may break up in the body intoanything more toxic seems improbable, 
but the possibility that retained creatinine may give rise to the toxic 
methylguanidine lends further interest to creatinine in this connec- 
tion. In 1912 W. F. Koch® isolated methylguanidine from the urine 
of animals dying from parathyroid tetany. More recently, Paton 
and his co-workers' have demonstrated that there is a marked 
increase in the amount of guanidine and methylguanidine in the 
blood and urine of dogs after the removal of the parathyroids and 
in the urine of children suffering from idiopathic tetany. Foster® 
has been able to isolate a very toxic substance from uremic blood 
in the form of a gold salt. This substance when injected into 


2 Arch. Int. Med., 916, xviii, 636. 

§ Jour. Biol. Chem., 1912, xii, 313. 

4 Quart. Jour. Exper. Physiol., 1917, x, 203-382. 
5 Tr. Assn. Am. Phys., 1915, xxx, 305. 
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animals produces symptoms similar to those noted in uremia. Al- 
though Foster did not obtain sufficient of this compound to identify 
it, it is significant that guanidine compounds form very character- 
istic gold salts. These observations lend support to the view that the 
retention of creatinine may possess special significance in uremia. 
This topic is one upon which we are endeavoring to obtain further 
information. 

As the result of recent studies on acidosis,® it is now recognized 
that nearly all advanced cases of nephritis show a considerable degree 
of acidosis,’ probably due to a retention of (acid) phosphate.* 
In this connection it is of interest that Watanabe’ has found that 
the administration of guanidine to animals induces a condition of 
severe acidosis with the retention of phosphate and a decrease of 
valcium in the blood. It may be mentioned that a few unpublished 
analyses which we have made on terminal cases of nephritis show a 
marked decrease in the calcium content of the blood. 

Turning to the more practical side of this question, it is our opinion 
that in these advanced cases of nephritis the blood creatinine fur- 
nishes a more reliable prognosis than any other test that we possess. 
Our observations in support of this statement are furnished in the 
tables below. Figures are likewise included for urea and phenol- 
sulphonephthalein. Although, as a rule, several blood analyses were 
carried out during the course of the disease, only one set has been 
recorded in Table I. ‘This has generally been the last observation 
obtained before death or previous to the patient’s leaving the hospital. 

Mernops Emptoyep. Inasmuch as there has recently been 
some discussion of the absolute accuracy of the creatinine estimation 
in blood, it may be well to make a few remarks regarding this 
determination. Prior to the publication by Folin of his method for 
this determination we had already carried out a few estimations of 
this substance in blood,'° utilizing suggestions made by Shaffer and 
Reinoso" several years previously for the estimation of creatinine 
in dilute solutions. With the publication of Folin’s paper’ we 
adopted his method for the most part, except that we still continued 
to carry out the preliminary dilution of the blood with water rather 
than picric acid solution, for the reason that we regarded this the 
preferable way of analyzing the whole blood. Furthermore, we have 
always combined the creatinine and blood-sugar" estimations, as 


6 Van Slyke and Cullen: Jour. Biol. Chem., 1917, xxx, 289; Van Slyke: ibid., 
p. 347. 

7Whitney: Arch. Int. Med., 1917, xx, 931. 

8 Marriott and Howland: Ibid., 1916, xviii, 708. 

® Watanabe: Jour. Biol. Chem., 1918, xxxvi, 531. 

0 Myers and Fine: Proc. Soc. Exp. Biol. Med., 1914, xi, 132, and Chemical 
Composition of the Blood in Health and Disease, reprinted from The Post-Gradu- 
ate, 1914-15, p. 19. 

1 Jour. Biol. Chem., 1910, vii, proceedings, p. xxx. 

12 Tbid., 1914, xvii, 475. 

13 Myers and Bailey: Ibid., 1916, xxiv, 147. 
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this is also a suitable preliminary step in the case of the sugar 
estimation. 

Our technic has been as follows: To 20 c.c. of distilled water in 
a 50 c.c. centrifuge tube are added 5 c.c. of the well-mixed oxalated 
blood. This is then stirred with a glass rod until the blood is thor- 
oughly hemolyzed, after which about 1 gram of dry picric acid (suffi- 
cient to completely precipitate the proteins and render the solution 
saturated) is added. The mixture is thoroughly stirred until it is 
uniformly yellow and then at intervals for twenty to thirty minutes, 
after which it is centrifuged and filtered. Sufficient filtrate is ob- 
tained for the estimation of both the creatinine and the sugar. To 
10 c.c. of this filtrate is added 0.5 ¢.c. of 10 per cent. sodium hydrox- 
ide and a similar amount of alkali added to each of three standards 
(10 e¢.c. of standard creatinine in saturated picric acid, containing 
0.3, 0.5 and 1.0 mg. creatinine to 100 c.c. of picric acid). Pure 
creatinine is readily prepared by the admirable method of Benedict." 
A standard solution of creatinine, 1 mg. to 1 ¢.c., is kept in 0.1 N 
hydrochloric acid, and from this the various solutions are prepared 
with saturated picric-acid solution. A standard is selected which 
approximates the color intensity of the unknown, the prism being 
set at the 10 or 15 mm. mark. With bloods showing over 5 mg. of 
creatinine it has been customary to further dilute the blood filtrate 
with saturated picric-acid solution, so that the color when developed 
would match, e. g., between the 7 and 13 mm. mark when the stan- 
dard was set at 10. Originally we allowed ten minutes for the 
development of the color, but owing to the observations of Hunter 
and Campbell this has been reduced to eight minutes. We have 
experienced comparatively little difficulty with color-forming sub- 
stances in the picric acid, although some of our picric acid has been 
purified by the method of Folin and Doisy."* 

In a paper dealing with the creatinine content of the blood of 
different animals, Wilson and Plass'’ pointed out that the results 
were higher in whole blood than in plasma. They also found that 
using alumina cream as the protein precipitant, a method which we 
had previously employed in determining creatinine in muscle,'* 
slightly lower results were obtained than when the Folin method was 
employed. Hunter and Campbell'® have recently made a more 
extensive study of this question. Although they originally made 
their creatinine estimations on laked blood, following our suggestion, 
they have recently obtained data which tend to show that these 
results are somewhat too high (particularly in normal blood), owing 
to an interference in the color development on the part of some 
constituent in the corpuscles. With plasma, however, the results 


14 Myers and Bailey: Jour. Biol. Chem., 1914, xviii, 183. 

18 Tbid., 1917, xxxii, 195. 16 Tbid., 1916-17, xxviii, 349. 
17 Tbid., 1918, xxxv, 513. 

18 Myers and Fine: Ibid., 1914, xvii, 65. 9 Loc. cit. 
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appear to be approximately correct. Greenwald and McGuire” 
have likewise studied this question. They employed two methods of 
precipitating the blood proteins aside from picric acid, viz., colloidal 
iron and trichloracetic acid. Their results with these methods of pre- 
cipitation were slightly lower than with the Folin method, although 
not uniformly so. In carrying out the picric-acid precipitation they 
followed our suggestion in laking the blood first, but regarded shak- 
ing necessary to render the solution saturated. In our hands it has 
been found possible to obtain a much more homogeneous mixture 
with the aid of a stirring rod than with shaking alone. Denis” has 
recently suggested still another method of precipitating the proteins. 
She employs metaphosphoric acid apparently to very excellent 
advantage, inasmuch as she has been able to utilize the preliminary 
precipitation for an apparently satisfactory estimation of creatine 
as well. Her results for creatinine, though slightly lower, differ but 
little from those obtained by the Folin method on normal blood. 

We have taken occasion to compare the creatinine content of the 
blood with that of the plasma in cases of marked retention, and have 
found the figures in the plasma about 10 per cent. lower than in the 
whole blood, a difference which we scarcely believe to be entirely 
due to the intervening substance in the corpuscles.” Although, as 
Hunter and Campbell have pointed out, the creatinine estimation 
in normal blood is probably more accurate in plasma than in whole 
blood, the absolute accuracy of the estimation in whole blood is 
much greater with pathological than normal values, 7. e., the 
accuracy increases with its clinical importance. 

The urea estimations were made by a modified Marshall-Van 
Slyke method, essentially as described by Myers and Fine. The 
enzyme used is that derived from the jack bean. The Nessler 
solution employed at present is from a very satisfactory formula 
furnished us by Drs. Benedict and Bock, which contains 100 grams 
of mercuric iodide, 70 grams of potassium iodide and 100 grams of 
sodium hydroxide per liter of solution. The phthalein injections 
were made intramuscularly in practically all cases. ‘The CO, com- 
bining power recorded on a number of the cases under the heading 
of remarks was made according to the Van Slyke method.“ In 
the last three columns of Table I are recorded the length of time 
under observation and present condition, together with a few 
remarks pertinent to the history of the individual cases. Unless 
otherwise noted the clinical diagnosis was chronic interstitial 
nephritis. 


20 Myers and Fine: Jour. Biol. Chem., 1918, xxxiv, 103. 

21 Tbid., 1918, xxxv, 513. 

22 Hunter and Campbell: Jour. Biol. Chem., 1917, xxxii. 195, 

23 Arch. Int. Med., 1916, xvii, 570. 

* Cullen and Van Slyke: Jour. Biol. Chem., 1917, xxx, 289; Van Slyke: Ibid., 
347. 
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Discussion. The 100 cases* recorded in Table I would seem to 
be a sufficiently large series to enable one to arrive at fairly definite 
conclusions. In an earlier communication by Myers and Lough,” 
dealing with the prognostic value of the creatinine of the blood in 
nephritis, the statement was made: “Creatinine values from 2.5 to 
3 mg. may be viewed with suspicion; figures from 3 to 5 mg. regarded 
as decidedly unfavorable, while over 5 mg. probably indicate an 
early fatal termination.’’ Although the great majority of cases 
without kidney involvement show creatinine figures on the whole 
blood below 2.5 mg. per 100 c.c., occasionally figures as high as 3.5 
mg. are encountered that are not readily explained. It may be 
noted, however, that a slight retention of creatinine (figures between 
3 and 4 mg.) occurs in syphilis, certain heart conditions, and in some 
advanced cases of diabetes. Creatinine figures above 3.5 mg. are 
almost invariably accompanied by an appreciable urea retention 
and this is generally true of those above 3 mg. Many of the cases 
below 4 mg. show improvement, but with over 4 mg. the reverse is 
the case. It would appear from this that an appreciable retention 
of creatinine, 7. e., over 4 mg., does not occur until the activity of 
the kidneys is greatly impaired. 

As will be noted in Table I, the 100 cases are arranged in the order 
of the magnitude of the blood creatinine. The series includes all 
‘ases with over 5 mg. creatinine which have come under our obser- 
vation since March, 1914, with the exception of 3 patients whom we 
have been unable to trace and who are presumably dead. It will be 
observed that the first 73 cases in the series are all dead, with the 
exception of Case 59 (P. H.), whose condition remains essentially 
unchanged at the present writing. Sixty of these first 73 cases 
died within two months after they came under our observation, 
although the remainder lived for periods varying from three months 
to one year. It may be of interest to note that Case I (W. F.) died 
from bichloride poisoning while Cases 52 (H. B.) and 64 (E. H.) 
suffered from double polycystic kidney. Even among the first 73 
cases of the series there were many who were able to be up and about 
and some who showed considerable clinical improvement. It was 
in these cases that we believe the blood creatinine gave us a par- 
ticularly good prognostic insight into the true nature of the condition. 


25 Most of these cases were patients in the medical wards of the hospital, although 
some were patients in the urological and surgical wards. We are especially indebted 
to Drs. Chace, Kast and Halsey of the Medical Department, Dr. Squier of the 
Urological Department, and Drs. Erdmann and Lloyd of the Surgical Department 
for their coéperation in helping us to obtain these data. In following the different 
cases during the past five years, we are indebted to the following former members 
of the house staff, Drs. Lough, Nacey, Donaldson and Costen. 

% Loc. cit. 
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The individual analyses of 3 such cases are given in Tables II, 
Ill and IV. Cases 2 (E. M.?’) and 25 (A. N.) are good illustrations 
of cases obviously in the last stages of the disease, but who, never- 
theless, were able to be up and about. Case 30 (J. B.) was one of the 
most interesting cases we have encountered. His blood showed a 
creatinine of 7.5 mg. when he first came under our observation, and 
although he showed considerable clinical improvement over a period 
of nearly seven months, still his blood creatinine remained relatively 
constant. The dietetic measures which were employed to alleviate 
the nitrogen retention®* resulted in a gradual reduction of the urea 


TABLE II.—INDIVIDUAL OBSERVATIONS ON CASE 2, E. M. 


Chemical blood analyses. 


Date, 1915 


Creatinine Urea N. Urie acid Sugar, CC 2 combining 
mg. to 100 c.c. | mg. to 100 ¢.c. | mg. to 100 c.c. per cent. powerho ¢. to 
Nov. 30... 17.5 97 6.5 0.18 24 
a ae 21.5 129 6.4 0.23 21 
: 21.8 129 6.3 0.18 23 
10. 22.3 132 7.0 0.22 26 
HM. 28.9 144 6.1 0.21 24 
7 24.2 150 5.6 0.20 15 
as 5 28.6 186 5.0 0.18 18 
24. 26.7 200 re | 0.24 12 


Patient was up and about on November 30; had stopped in New York on his 
way to Florida for the winter; systolic blood-pressure 240; phthalein output 0 on 
three examinations; on December 10 specific gravity of urine continuously 1.005, 
with 0.25 per cent. NaCl and 0.50 per cent. urea; died on December 25. 


TABLE III.—INDIVIDUAL OBSERVATIONS ON CASE 25, A. N. 


Chemical blood analyses 


Date, 1918 


Creatinine. Urea N. Urie acid Sugar, COs combining 

mg. to 100 mg. to 100 ¢.c. mg. to 100 per cent. 
Mar, 12 ; 8.6 97 8.1 0.181 31 

19 9.4 102 7.0 0.131 

22 P 12.6 110 , 0.120 17 
12.1 110 0.161 28 
11.9 0.166 28 
April 16... 11.2 78 0.182 23 
a 13.3 81 sae 0.152 24 
May 7. . 15.2 76 a 0.200 25 
17.0 148 12 


Patient discharged clinically improved on March 30, came to laboratory at our 
request for blood examination on April 16; readmitted to hospital on April 27 and 
died on May 25. 


27 For further discussion of this case, see Halsey: Jour. Am. Med. Assn., 1916, 
Ixvi, 1847. 
28 Chace and Rose: Ibid., 1917, lxix, 440. 
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nitrogen from 135 mg. per 100 ¢.c. to slightly below 30 during this 
period. Despite his high creatinine, the patient left the hospital 
feeling well, returned to work as guard on the subway and did not 
die until about five months later. 


TABLE IV.—INDIVIDUAL OBSERVATIONS ON CASE 30, J. B. 


Chemical blood analyses 

Phthalein, 
2-hour 

CO:combin- output 
ing power, per cent 

c.c. to 100 


Date, 
€ 5 O17 es r 
1916-1917 Creatinine Urea N. Uric acid. Sugar, 
mg. to 100 c.c., mg. to 100 c.c.) mg. to 100¢.c. per cent. 


Dec. 3 


“1m 


8 
7 
7 
6 


6 


~1 
“1S orc bo 


INI 


to 


April 


no 


to 


“ore 


June 


_ 


July 29 

Patient kept on low protein diet for five months; discharged from hospital clinic- 
ally improved on June 9, returned to work as guard on the subway; died November 
7, 1917. 


22 7.5 60 0.138 
26 7.3 62 0.135 
29 7 
Jan. 5 135 0.156 32 
9. 1 110 0.164 
16 93 0.156 49 
57 0.144 44 
26. 53 0.195 
30. 48 5.0 0.144 
Feb. 2 50 5.1 0.117 
6 51 4.2 0.129 
9 53 5.6 0.171 50 
13 52 6.4 0.141 51 
16 56 5.4 0.144 
20 55 0.184 
23 +] 61 0.114 40 
27 5 45 7.1 0.120 
Mar. 2 6 44 0.117 44 
6 ad 49 6.1 0.123 
50 0.126 
13 50 0.135 
16 ; 37 0.108 
20 ] 53 0.140 
23 ‘ 40 0.117 5 
7 44 0.126 4 
30. | 46 0.123 
| 49 0.135 
was 6.9 42 0.120 
oe 6.2 41 0.119 
a. x 6.4 46 5.9 
14. 6 
17 ; 6.0 49 0.120 
20 ; 6.9 49 0.132 10 
24 6.0 43 0.120 
7.5 45 0.132 
30. 19 
May 1. . 5.9 31 0.132 
Bs. 6.6 35 0.132 
| ‘ 7.3 33 0.140 
17 
; 7.3 24 0.129 
9 
‘ 6.7 34 0.120 10 
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Of the remaining 12 cases showing over 5 mg. creatinine, Cases 
74 to 85, 8 have died, 2 have apparently recovered, | is improved and 
1 is unchanged. In view of our statement regarding creatinines of 
over 5 mg., it is of interest to examine the findings in these 4 cases. 
Case 74 (I. F.) suffered from acute suppression of urine, but with 
improvement in the activity of the kidneys the urea nitrogen dropped 
from 106 to 21 mg. in nine days and the creatinine from 6.1 to 
4.2 mg. In Case 75 (J. C.) the creatinine maintained a level of over 
5 mg. for not much more than a week, as shown in Table VI. It is 
interesting to note that a year later the blood presented quite a 
similar picture, although at this time the creatinine was 4.5 mg. 


TABLE V.—INDIVIDUAL OBSERVATIONS ON CASE 74, F. F. 


Chemical blood analyses. 


Date, 
1917-1918 Creatinine. Urea N. Uric acid. Sugar, COs combining 
mg. to 100 ¢.c. mg. to 100¢.c. mg. to 100 ¢.c per cent. 
Dec. 18 . ; 6.1 106 11.4 0.106 
5.9 93 11.2 0.150 54 
27 . 4.2 21 5.0 0.135 
Jan. 2. 4.0 23 0.096 
26 0.090 
3.8 28 0.122 
Oct. 30. 10 


Patient admitted to hospital on December 17 following suppression of urine for 
three days apparently due to an injury; convulsions, edema of face, vomiting four 
days, rapidly improved and left hospital on January 17; phthalein, December 19, 
16 per cent.; December 24, 44 per cent.; December 26, 42 per cent. and January 4, 
57 per cent.; apparently well at present time. 


TABLE VI.—INDIVIDUAL OBSERVATIONS ON CASE 75, J. C. 


Chemical blood analyses 


Date, 1917 CO: combining 


‘reatinine Trea N. acid. Sugar, 
April 24 3.8 28 6.8 0.108 
May 19 2.1 35 7.4 0.120 
- 6.1 41 5.5 0.132 50 
15 5.2 30 Pe 0.126 
22 3.3 28 e508 0.120 
June l 3.1 36 10.4 0.117 
8 4.5 26 0.129 
1918 
April 2 3.8 57 0.119 
26. 4.5 51 6.7 0.128 
1919 
Jan. 19 ; 4.3 64 ‘ve 0.135 34 


Patient in hospital from April 23 to June 10, 1916; phthalein 10 per cent. on April 
25, 9 per cent. on May 3 and 7 per cent. on May 22; again in hospital April 1 to 
May 4, 1918, in rather poor health during October but feeling quite well in January, 
1919. 
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With Case 79 (H. G.) the creatinine remained over 5 mg. for only 
a very brief period, probably not more than two or three days. 
A prostatectomy was performed upon Case 83 (R. McC.). On 


TABLE VII.—INDIVIDUAL OBSERVATIONS ON CASE 78, H. G. 


Chemical blood analyses 


Date, 1917. CO2 combining 
power, c.c. to 
100 


Creatinine Urea N. Uric acid Sugar, 
mg. to 100 mg. to 100c.c. mg. to 100 c.c per cent 


9.0 140 46 
110 
156 
120 
.120 
118 
117 
120 
129 
141 
120 


May 


~ 


June 


July 


Patient admitted on May 2 complaining of pain in umbilical region, loss of weight, 
anorexia; no nephritic symptoms; phthalein on May 15, 35 per cent., May 18, 24 
per cent.; left hospital improved on June 10; apparently well for more than a year 
past, in army at present time. 


TABLE VIII.—INDIVIDUAL OBSERVATIONS ON CASES 94 AND 99. 


Chemical bloodfJanalyses 


ate 916 
Date, 1916 CO: combining 


Creatinine Urea N. Urie acid Sugar, 
power, ¢.c. to 


mg. to 100 c.c. mg. to 100 ¢.c. mg. to 100 ¢.c per cent 


M. Me 


April 11 
1917 
May 9. 


1916. 
Jan. 15. 
17 
18 . 
19 . 
28 
Feb. 1 
1918 
June 11 


Case 94 admitted to hospital on January 7, also syphilitic; salivation as result of 
mercury salicylate given on January 16 and 18; phthalein on January 8, 14 per cent 
on January 26, 30 per cent.; left hospital improved on February 3; apparently 
recovered judging from two subsequent blood examinations. 

Case 99 admitted to hospital in coma apparently due to acidosis, obtained almost 
immediate relief with alkali therapy; use of alcohol important etiological factor; 
use of alcohol discontinued; perfectly well and blood essentially normal two and a 
half years later. 


8 45 
15 0 $5 
18 6 39 
22 l 26 
25 6 30 
29 6 70 
7 60 
Ss 3.5 48 
15 2.5 23 
29 3 3l 
13 | 26 
Case 94, HA 
Jan. 1]. 3.6 41 4.6 0.110 
25 4.6 71 +. 6 0.132 22 
| 2.7 17 6.3 0.165 15 
, 2.4 17 5.6 0.135 
Case | 99, W. C 
3.5 44 9.5 ze 
58 
2.0 42 5.6 0.152 56 
3.2 53 4.3 0.120 54 
1.9 19 2.5 0.138 
2.0 19 2.8 0.150 
1.8 16 1.4 0.150 
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November 8, three weeks after the operation, the creatinine was 
4.9 and the urea nitrogen 32 mg., essentially the same as on the first 
examination. One kidney had been removed at a previous operation. 
After two months the patient still appeared to be doing well clinic- 
ally. Further discussion of the individual cases would appear to be 
unnecessary, although the findings on Cases 94 (M. McA.) and 99 
(W. C.), may be of interest (Table VIII). These cases apparently 
completely recovered from the acute condition from which they 
suffered when admitted to the hospital. From an inspection of 
Table I it is apparent that the cases with the high creatinine values 
are for the most part clear-cut cases of interstitial nephritis, while 
many of the cases at the foot of the list suffered from various other 
complications. 


TABLE IX.—OBSERVATIONS ON A CASE OF PARENCHYMATOUS 
NEPHRITIS. 


Chemical blood analyses. 


Date, 


2-hour 
1915-1916. Creatinine Urea N. Uric acid. Sugar, 
mg. to 100 c.c., mg. to 100 c.c. mg. to 100 c.c., per cent. ny = 100. P : 
Aug. 27... 1.9 28 2.3 0.18 
_ ae 1.9 23 4.0 0.18 
Sept.24. . 3.0 25 3.3 0.17 
Oct. 1 2.9 25 2.5 0.14 
26 . 3.0 29 2.8 0.14 
Nov. 11 . 19 
19 . 3.5 28 2.4 0.16 
Dec. 3 2.6 25 a 0.18 
17 2.8 21 0.18 
24. 3.6 27 3.0 0.18 54 
29 4 
Feb. 18... 2.7 25 ; 0.18 
April 4... 3.0 28 3.4 0.18 
May 29. . 3.4 46 8.3 0.15 


J. E. P. admitted on August 25, 1915, complaining of swelling of feet and abdomen 
and shortness of breath for eighteen months past; constant mild glycosuria of 0.5 
per cent.; blood chlorides as NaCl on December 3, 0.73 per cent. and on February 
18, 0.7 per cent.; died on June 1, 1916. 


GENERAL Discussion. The deductions which have been drawn 
regarding the blood creatinine apply particularly to cases of inter- 
stitial nephritis. In such conditions as bichloride poisoning and 
acute nephritis it is possible to have considerable nitrogen retention 
with ultimate recovery, for the reason that here the activity of the 
kidneys is only temporarily depressed. It is scarcely necessary to 
mention, however, that in comparison with chronic interstitial 
nephritis these cases are very much less common. In bichloride 
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poisoning it may be noted that Cohen and Bernhard*’ have reported 
a non-fatal case with a creatinine of 9.3 mg., while in a non-fatal 
case reported by Campbell*® the creatinine reached 12.5 mg. Cases 
74 and 78 in our series would naturally be classed as cases of acute 
nephritis. 

The changes found in the blood in true cases of parenchymatous 
nephritis would appear to be quite different. Data on J. E. P., in 
Table IX, illustrate this point. As will be noted, no marked accumu- 
lation of creatinine ever occurred, and there was only a moderate 
retention of urea even up to the time of death. A detailed history 
of this case has already been published by Bailey in another con- 
nection.*! 


TABLE X.—-CASES WITH MARKED UREA RETENTION BUT WITH 
ESSENTIALLY NORMAL CREATININE VALUES, ALL IMPROVED. 


Blood 
Phthalein 
2-hour 
Case. | Date. Age. Sex. Creati-| Urea | output, Remarks. 
nine N. per cent. 
mg. to 100 c.c 
iw. Fe April 23,1915; 34 | M. 3.2 72 17 Acute parenchymatous nephri- 


tis with edema of extremities 
and difficult urination, re- 
mained in hospital 42 ‘days 
after this date. 

Aug. 6,1915 32 F. 3.1 67 me Pulmonary tuberculosis and 
acute parenchymatous ne- 
phritis; in hospital 92 days. 

3. D. B. | Oct. 9,1917| 38 | M. 3.1 65 50 Tabes dorsalis and acute 

nephritis, after week’s rest 

urea N dropped to 15 and 

phthalein rose to 68 


to 


4. K. K. | Dee. 29,1916) 46 F. 3.4 63 de Nephrolithiasis, nephrotomy 
under spinal anesthesia. 
5. M. C. | July 18,1916! 11 | M. 2.8 60 18 Acute parenchymatous nephri- 


tis with generalized edema, 
in hospital one month. 

3 51 26 Endocarditis and _ syphilitic 
aortitis, edema of extremities 
and dyspnea; in hospital one 
mont 

Chronic ne- 
phritis; left hospital 30 days 
after this date. 

50 Duodenal alcoholic his- 
tory; 2 days before leaving 
hospital p thalein 57 per 
cent 

50 Pleural effusions; tuberculous 
kidney removed 1 year ago. 

Acute uremia, anuria; after 3 
days phthalein 32 per cent. 


6. A.M. |July 7,1916 63 | M. 


7. B.S. |Jan. 2,1918| 70 | M. 


to 


8. M.S. | Dec. 12,1916 35 | M. 


to 
to 


9. H. P. | Mar. 5,1918| 32 | M. 


to 


10, R. K, | Feb. 2,1918) 11 F. 


to 
o 


Inasmuch as the blood urea and the phenolsulphonephthalein test 
on the urine are likewise recorded in parallel columns in Table |, 
it affords an opportunity to compare the value of these three tests. 
As pointed out in the introductory portion of the paper the blood 


* Jour. Am. Med. Assn., 1917, lxix, 440. 
30 Arch. Int. Med., 1917, xx, 919. 
3! Bailey: Am. Jour. MEp. Sc., 1919, elvii, 221. 
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urea is subject to much greater fluctuation than the creatinine, due 
largely to the difference in its origin. Since the urea is a more sensi- 
tive indicator of renal impairment it is particularly useful as a diag- 
nostic test in medical cases* or as a pre-operative prognostic test 
in surgical cases, but much less valuable than the creatinine as a 
prognostic test in cases of advanced nephritis. That a considerable 
accumulation of urea may occur without a retention of cretinine, but 
with ultimate improvement in the condition of the patient, is evident 
from the data presented in Table X. An accumulation of non- 
protein and urea nitrogen occurs in acute intestinal obstruction, 
but an accumulation of creatinine should not occur unless the 
kidneys are involved. All these facts lead to the conclusion that 
the accumulation of urea possesses a somewhat different significance 
from that of creatinine. 

The results on the phthalein test recorded in Table I speak well 
for the prognostic value of this test. They agree excellently with 
the creatinine in the prognosis indicated, and in one or two instances 
the information appears to have been especially significant. Case 
30 is the most notable illustration. Here there was an appreciable 
output of phthalein for some time, and the case survived much longer 
than any other with a similar creatinine retention. As has been 
pointed out by Frothingham, Fitz, Folin and Denis, however, 
there is this difference between the phthalein and the blood tests: 
The phthalein test shows the renal function at the moment, while 
the blood tests (they used the non-protein and urea nitrogen) are 
rather a measure of the accumulating difference between the amounts 
of waste nitrogen produced in metabolism and the amounts elimi- 
nated by the kidney. In an acute condition a negative phthalein 
might be encountered without a marked creatinine retention. In 
advanced cases of nephritis, on the other hand, changes in condition 
are accompanied by changes in the blood creatinine, but obviously 
there can be no change in a negative phthalein. The blood creatinine 
and urea aad the phthalein test excellently supplement each other in 
indicating the extent and type of impairment of renal function, and 

-where possible, use should be made of all three tests. From the 
standpoint of prognosis, however, we believe the creatinine gives 
the most reliable information, and in cases beyond medical help, 
such as the majority of those listed in Table I, this is the factor of 
greatest importance. 

Data on the presence of protein and casts in the urine of the cases 
in Table I have been intentionally omitted. In passing, it should 
perhaps be noted that several of the very severe cases failed to show 
either protein or casts in the urine. 


® Kast and Wardell: Arch. Int. Med., 1918, xxii, 581. 

33 Squier and Myers: Jour. Urol., 1918, ii, 1. 

% Tileston and Comfort: Arch. Int. Med., 1914, xiv, 621; Whipple and Van 
Slyke: Jour. Exper. Med., 1918, xxviii, 213. 

% Arch. Int. Med., 1913, xii, 245. 
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Summary. Observations are recorded on 100 cases of nephritis 
showing creatinine retention. Of these 100 cases, 85 had a creatinine 
of over 5 mg. per 100 ¢.c. of blood, the figures ranging from 5.1 to 
33.3 mg.; 80 of these 85 cases have died. Of the 5 remaining the 
condition of 3 is essentially unchanged, while 2 have recovered. 
These 2 cases showed only a temporary elevation of the blood 
creatinine. 

A considerable number of the 85 cases were able to be up and 
about and some showed decided clinical improvement. The 
creatinine gave us a better prognostic insight into these cases than 
either the blood urea or phthalein tests, which were made simultane- 
ously. It is our opinion that in advanced cases of nephritis the 
blood creatinine furnishes a more reliable prognosis than any other 
test we possess. 


REMARKS ON OCULOGYRATION AND ON THE LESION CAUSING 


COMPLETE BILATERAL OPHTHALMOPLEGIA.' 


By G. Sprier, M.D., 
PROFESSOR OF NEUROLOGY IN THE UNIVERSITY OF PENNSYLVANIA. 


FRENCH neurologists employ the term oculogyre and its various 


modifications. In seeking English equivalents for these terms I 
have consulted the Standard Dictionary, as | am informed by certain 
ophthalmologists with whom I have conferred that the French usage 
is not common in American ophthalmology. A gyre may mean a 
gyration, it may also mean a gyrus, as one of the convolutions of the 
brain. Gyration means: “The act of turning, as a body on its axis 
of rotation, while simultaneously whirling about an axis of revolu- 
tion,” and it seems better adapted to the translation than gyre. 
I have employed the terms dextrogyration and sinistrogyration to 
mean right lateral associated movement of the eyeballs and left 
lateral associated movement, respectively. 

The attempt is made in this paper to discuss certain aspects of 
oculogyration and to distinguish clinically between lesions above 
and below the nucleus of the branch of the oculomotor nerve supply- 
ing the internal rectus muscle, causing disturbance of lateral asso- 
ciated ocular movement; also to explain the lesion causing complete 
bilateral ophthalmoplegia in a way | have not seen employed in 
literature. A lesion at a considerable distance above the oculomotor 
nucleus probably could not cause persistent paralysis of ocular 
movements, as such movements are bilaterally represented in the 
cerebral cortex. 

G. S., aged fifty-two years, was admitted to the University Hos- 


1 Read before the Philadelphia Neurological Society, February 28, 1919. 
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pital December 8, 1918. He used alcohol in moderation. The 
downward and inward rotation of the right eyeball from the action 
of the superior oblique was distinct when he came to the hospital, 
on December 8, 1918. External rotation of the right eyeball was 
preserved, but there was complete right oculomotor palsy. An 
examination revealed nothing of importance in addition to the 
ocular condition. His gait and tendon reflexes were normal. The 
Wassermann test of the blood was negative; a spinal puncture gave 
8 c.c. of fluid; the cell count was 11 cells per cubic millimeter; the 
pressure of the spinal fluid was slightly elevated; the Wassermann 
and globulin tests of the fluid were negative. 

He brought the following note from Dr. Alfred Cramer: ‘“ When 
I first saw you on November 11, 1918, you told me that your eyes 
had given you trouble for only two weeks previously. You com- 
plained chiefly of seeing double, though your general health had been 
below par for some time. I doubt if you had influenza at the begin- 
ning of your trouble. My examination showed there was a palsy 
of the superior rectus muscle of the right eye and a partial droop- 
ing of the right eyelid. The rotation of the eyeballs was good in 
other directions. The state of your candle field with a red glass 
before the left eye showed there was diplopia in the primary position, 
the red candle showing below and slightly to the left-hand side. As 
the candle was moved down toward the lower field the candle flames 
came nearer and nearer together until they apparently fused. 
Neither flame seemed to be oblique, except in rotation up and to the 
right. 

“The condition remained about the same until November 29, 
but during the week since this date there has been considerable 
change. I now find there is a complete paralysis of all the muscles of 
the right eye, with the exception of the external rectus muscle and 
superior oblique. There is also inability to lift the right upper eyelid. 
There also seems to be a slight limitation of the upward rotation of 
the left eyeball.: There is, too, a paralysis of the iris, the pupil 
being immobile and partially dilated. So far as I can see there are 
no changes in either eye-ground. The vision in each eye is prac- 
tically normal without glasses. Negative Wassermann.” 

Notwithstanding the negative findings the man was treated as a 
possible syphilitic, and on December 15, seven days after admission 
to the hospital, some improvement in the oculomotor palsy of the 
right eye was noticed, and this improvement continued; but it 
was soon observed that he had no rotation of the right eye to the 
right of the midline. Dr. J.T. Carpenter confirmed this observation 
on December 27, and also reported that the eye-grounds showed no 
specific lesions and both disks showed clear edges and there was no 
swelling. Soon after this it was observed that the left internal 
rectus was very weak. 

At the present time the complete right oculomotor palsy has 
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changed considerably; he now has some inward and downward 
movement of the right eye; no ptosis of the upper lid, but complete 
paralysis of associated upward movement of the eyeballs and nearly 
complete paralysis of dextrogyration of the eyeballs and partial 
palsy of sinistrogyration; nor does the left internal rectus function 
as well in convergence as in dextrogyration. The downward motion 
of the left eye is normal or nearly normal. 

At the time the right oculomotor palsy was complete, Dr. Cramer 
found, December 6, 1918, a slight limitation of the upward rotation 
of the left eyeball. The gradual but pronounced improvement of the 
motion of the right eye was associated with a nearly complete 
paralysis of outward motion of the right eye and of upward motion 
of the left eye. It might be thought that this external rectus palsy 
was produced by the use of arsenobenzol, but the additional palsy 
of the left internal rectus made the palsy an associated one, which 
could hardly be caused by this drug. 

Paralysis of upward associated movement, as I? have shown by 
previous observations, indicates a lesion near the corpora quadci- 
gemina. There is evidently a lesion in this man in or near the 
corpora quadrigemina, causing paralysis of upward associated 
movement, marked paralysis but not complete of dextrogyration 
and slighter paralysis of sinistrogyration; and yet he presents no 
incoérdination of the limbs, as one might expect, from disorder of 
the superior cerebellar peduncles. The lesion cannot be large enough 
to cause implication of these structures. 

Were his condition associated with hemiplegia the symptom- 
complex would be what the French writers call the syndrome of 
Foville, and such a case was reported recently by André Leri and 
Perpére.® 

A case of paralysis of oculogyration on the side opposite to the 
hemiplegia was reported by Dr. Potts and myself from a tubercle 
of the pons,‘ and this heterolateral paralysis is indicative of a lesion 
of the pons; for example, paralysis of dextrogyration with eyes 
turned to the left associated with left hemiplegia indicates a lesion 
of the right side of the pons. It means that a lesion of the connect- 
ing fibers of the nucleus of the nerve to the internal rectus of one eye 
with the nucleus of the opposite abducens nerve has occurred, and 
usually near the abducens nucleus. In this form the function of the 
affected internal rectus muscle may be preserved in convergence, 
indicating that the nucleus of the nerve to this internal rectus and 
its cortical connection cannot be destroyed. 

I believe that when the central pathway of corticonuclear oculo- 
gyration is paralyzed above or in the nucleus of the nerve to the 


2 Jour. Nerv. and Ment. Dis., 1905, and Obersteiner’s Arbeiten, vols. xv and 
xvi. 

3 Rev. Neur., May-June, 1918, 530. 

4 Univ. of Penna. Med. Bull., December, 1903. 
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affected internal rectus the function of this muscle in convergence 
will disappear or become much impaired, as it did in the case I now 
report. When the break occurs in these fibers above this nucleus 
no impulses can pass into this nucleus for either form of function of 
the internal rectus, 7. e., for oculogyration or for convergence; but 
when the break occurs in the posterior longitudinal bundle, and there- 
fore below the nucleus of the nerve to the internal rectus, the function 
of the internal rectus muscle in convergence may be preserved, as it 
has no relation to the abducens nerve, but oculogyration demanding 
the function of this muscle in association with the function of the 
heterolateral external rectus will be lost. So far as I know this 
diagnostic distinction of a lesion above the nucleus of the nerve to the 
internal rectus as compared with one in the posterior longitudinal 
bundle below this nucleus as of value in localization, has not been 
described, and it applies to the lesion above the nucleus only when 
it is near the nucleus. 

As the patient under discussion has paralysis of upward associated 
movement with paralysis of dextrogyration and paresis of sinistrogy- 
ration, and still less power of the left internal rectus in convergence 
than in the associated movement of this muscle with the right 
external rectus, he probably has a lesion of the corpora quadri- 
gemina, and not one on the base involving the nerves at their exit. 

It is not necessary to assume that the paralysis of the right 
external rectus muscle in this case is caused by a lesion of the 
abducens nerve or its nucleus. Complete ophthalmoplegia impli- 
cating all the nerves supplying the eyeballs has been explained 
usually as the result of inflammatory lesions of all the ocular nuclei, 
but this explanation, when all other cranial nerves entirely escape, 
has seemed to me unsatisfactory, especially as bilateral complete 
ophthalmoplegia has been repeatedly observed without other nerve 
lesions. I believe that when a lesion destroys the nuclei of the 
trochlearis and oculomotorius nerves bilaterally, which a com- 
paratively small lesion may readily do, as these nuclei are very near 
together, it must destroy the connections in the posterior longi- 
tudinal bundles between the nuclei of the internal recti and those of 
the external recti, and consequently paralysis of the external recti 
muscles will result without any lesion of the abducens nerves or 
their nuclei. The movements of the two eyeballs are intimately 
associated and a lesion of the central pathway of corticonuclear 
oculogyration near the nuclei affects the movements of both 
eyeballs. 


Dr. T. B. Holloway made the following report, April 16, 1919: 

Your patient was seen by me April 15, and I found that since 
his last observation the vision of his left eye had deteriorated 
considerably and is now but 3/150, The other conditions were as 
follows: 


SPILLER: BILATERAL OPHTHALMOPLEGIA 699 


The veins of the upper lid of the left eye are more prominent 
than those of the right. There is a ptosis of the left upper lid, the 
palpebral fissure measuring 6 mm. in contrast to 10.5 mm. for the 
fellow eye. The left eye is distinctly proptosed and displaced down- 
ward 2.5 mm. and outward 1 mm. Hertel’s exophthalmometer 
shows the apex of the left cornea to be 3.5 mm. more than the right. 
There is decided resistance to backward displacement of the globe. 
No visible or palpable pulsation is present. I did not have a stetho- 
scope to listen for a bruit. Palpation of the anterior portion of the 
orbit reveals a distinct fulness at the upper and inner angle. The 
caruncle and plica are reddened and prominent. 

Upon rotation of the globes to the right there is a decided restric- 
tion of movements, the right eye rotating outward and the left 
inward not more than 10 degrees. Upon rotation to the left the 
left eye rotates to within 2 mm. of the external canthus, while the 
rotation inward of the right eye is hardly as great. The upward 
rotation is restricted in both eyes, but distinctly more so in the left. 
There is slight downward restriction of both eyes. Upon attempts 
to converge, the left eye practically fails and soon deviates outward. 

The right pupil measures 4.5 mm., is distinctly eccentric and is 
displaced upward and slightly inward; the position of the left pupil 
is normal and it measures 3 mm. There is no direct or indirect 
pupillary light reflex in the right eye, but in the left there is a slight 
direct and greater indirect light reflex. Both pupils react slightly 
upon attempts at convergence and accommodation. 

The media are clear, the disks are not pathological and there are 
no fundus changes aside from slight increase of the arterial reflex 
and some venous pressure signs, due to incipient sclerosis of the 
vessels. 

In the left eye the retinal veins appear to be a trifle fuller and 
darker than in the right. 

The field of the right eye does not show any changes for form or 
colors, while that of the left shows a cut across the upper portion 
of the form field, to about 25 degrees, that seems to be more than 
would be accounted for by the ptosis. With the left eye he could 
not notice any colors in a 10 mm. circle. 
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A CASE OF DIABETES MELLITUS WITH SYPHILIS. 


By Lieut. J. W. M.C., U.S.A., 


U. 8. ARMY HOSPITAL NO. 9 
LAKEWOOD, N. J. 


In the summer of 1918 a special diabetic service was established 
in this general hospital, under the direction of Capt. Frederick M. 
Allen, for receiving cases of diabetes developing among the military 
and naval forces. The case described below was observed while 
the writer was acting as ward surgeon on this service, and is pre- 
sented on account of points of diagnostic and therapeutic interest in 
connection with the complicating or causative factor, syphilis. 

Case History. Lieut., U.S. N. R. F., aged forty-three years, 
American ancestry. Family history is negative except for obesity, 
which was absent in the father, moderate in the mother and also in 
the five brothers in about the same degree as in himself. Height of 
patient, 5 feet 8 inches; maximum weight, 196 pounds. He has had 
no known infections except mumps and diphtheria in childhood. 
Married twelve years; one healthy child, aged eleven years; not 
obese; no miscarriages by wife. The patient has seen tropical ser- 
vice for several years as engineer of steamers in the West Indian 
trade; no tropical diseases known. Venereal infection is positively 
denied and no suggestive symptoms elicited on careful questioning. 

Present Illness. December 18, 1917, on board ship, the patient 
suffered a definite acute onset of weakness, loss of weight, general 
malaise, polyuria, polydipsia and loss of appetite, so that he ate 
chiefly fruit for several days before reaching port. There his family 
physician diagnosed diabetes and acute pancreatitis, and subse- 
quently, in view of the later developments, sent word through the 
patient to emphasize the latter diagnosis; grounds for making it not 
learned. An eleven-day fast was imposed, glycosuria ceasing on the 
ninth or tenth day. Graduated diets were instituted, following the 
Hill and Eckman manual. After three months the patient was able 
to resume duties as engineer, at a weight of 150 pounds. He now 
felt entirely well, was able to follow diet on shipboard, and remained 
free from glycosuria. 

June 2, 1918, his vessel was torpedoed, and he was exposed to cold 
and hunger in an open boat for forty-six hours. On reaching land 
he received the same high diet given the other survivors, and intense 
diabetic symptoms promptly returned. He arrived home in a 
serious state of weakness, and the same physician resumed treat- 
ment, with fasting, low diet and sodium bicarbonate. Enlargement 
of the liver was now found and marked ascites rapidly developed. 
Treatment was entirely unsuccessful, because the ascites and some 
general edema were taken to indicate that the patient was too weak 
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to bear fasting. Drugs, such as digitalis, pituitrin and increasing 
doses of sodium bicarbonate, were tried in vain. Accordingly, more 
or less glycosuria and acidosis were allowed to continue on a 
restricted diet, and an early fatal outcome was anticipated. 

The patient was admitted to this general hospital in this condition, 
September 5, 1918. Weight 130 pounds, with a combination of 
slight general edema and a large ascites which distended the abdomen 
to the maximum. Careful examinations were made by various 
members of the medical and surgical staffs, with results negative 
except as follows: complexion, slightly yellow and also dusky, 
especially on the exposed surfaces, said to be due to exposure to 
weather. No jaundice or pigment patches on the skin or mucous 
membranes. Special sense organs, normal. Nervous system: 
knee-jerks absent or feebly present; marked myotonia reaction; no 
lumbar puncture performed. ‘Thyroid and heart normal, also 
glandular system, except small palpable inguinal nodes. Lungs 
clear, but both pleural cavities contained movable fluid up to the 
sixth rib posterior, encroaching seriously on the aeration space of the 
lungs and pushing the heart upward. The left lobe of the liver was 
plainly palpable through the thin abdominal wall, moderately firm, 
smooth or very slightly nodular on the surface, and entirely free 
from pain or tenderness. ‘The fairly sharp edge descended to about 
5 cm. above the umbilicus and passed upward under the left costal 
margin in the left mammary line. No enlargement of the right lobe 
was demonstrable. It was impossible to investigate the other 
abdominal viscera on account of the ascites. 

Laboratory reports were received as follows: Plasma sugar, 
0.400 per cent.; CO, combining power 75.8 volume per cent. Blood 
count: hemoglobin, 56 per cent.; red blood cells, 4,130,000; leuko- 
cytes, 7400. Differential count: small mononuclears, 56 per cent.; 
large mononuclears, 9 per cent.; transitional, 4 per cent.; poly- 
morphonuclears, 31 per cent.; Wassermann negative. 

It was immediately obvious that the condition was diabetes of 
considerable severity, accompanied by a slight bicarbonate or salt 
edema, and ascites due to some unknown abdominal cause, the chief 
suspicion pointing to the liver. The explanation of the hydrothorax 
also probably lay in one or the other of the above-mentioned 
conditions. 

Treatment was begun accordingly by fasting, mitigated with 
clear soup, coffee and bran muffins, omitting both sodium bicar- 
bonate and sodium chloride. The fast was well borne, glycosuria 
clearing on the sixth day, while ketonuria continued for fourteen 
days. The general edema promptly cleared and the hydrothorax 
gradually lessened, but the ascites remained practically unchanged. 
The patient was now given a diet consisting of protein 40 grams and 
carbohydrate 10 grams, fat being excluded. The protein intake was 
later advanced to 60 grams and fast-days were interpolated fre- 
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quently. After one month of such treatment the plasma sugar 
remained in the neighborhood of 0.200 per cent. The patient 
improved in strength and spirits, but experienced considerable 
difficulty in walking on account of the heavy, distended abdomen. 
The fluid in the chest had entirely cleared at this point. A barium 
series was taken, the radiogram failing to locate any abnormality. 
Paracentesis abdominis was performed, four liters of clear amber- 
colored fluid being withdrawn and about an equal quantity left, 
because of threatened collapse. The laboratory report on the ascitic 
fluid was as follows: specific gravity, 1020; cell count, 1760 per cm. 
Differential count: red cells, 9 per cent.; polymorphonuclears, 
27 per cent.; small mononuclears, 38 per cent.; large mononuclears, 
19 per cent.; transitionals, 9 per cent.; bile reaction negative. 
Guinea-pig injection was negative for tuberculosis. The fluid 
rapidly reaccumulated and the abdominal distention again reached 
the maximum. 

From October 1 to December 11 a low protein-fat diet was given, 
strictly carbohydrate-free, the daily intake never exceeding 1500 
calories. There was an occasional trace of sugar in the urine and the 
plasma sugar remained persistently high. The diagnosis of the 
unknown abdominal condition meantime called for consideration of 
various possibilities, including cancer, peritoneal tuberculosis, with 
or without Addison’s disease, syphilis, hemochromatosis, simple 
hypertrophic cirrhosis, hepatic cyst, ete. 

December 11, 1918, a second paracentesis was performed and 
about six liters of clear amber fluid withdrawn. Wassermann on the 
fluid was two plus (army nomenclature), other findings not varying 
from the previous report. The entire abdomen was now easily 
palpated and the only abnormality noted by several observers was 
the asymmetrical enlargement of the left lobe of the liver. A pro- 
vocative dose of salvarsan was administered and after three days 
the blood Wassermann was one plus (army nomenclature). The 
patient was placed on very active treatment, with potassium iodide 
and mercury pushed rapidly to tolerance. The diet during this 
régime, December 20 to January 20, was cut to 60 grams of protein 
and fat enough to make 600 calories, carbohydrate-free. The left 
lobe of the liver steadily diminished to 3 cm. below the xiphoid 
cartilage and the ascites mostly disappeared, no further paracentesis 
being necessary. 

At present the patient is in good spirits and fair state of nutrition, 
despite the long and rigid dietary régime. The therapy resolves 
itself into two distinct lines. The low-calory protein-fat diet has 
been continued to the present, and it is noteworthy that the blood 
sugar is now approaching the normal (0.12 per cent., February 2, 
1919) for the first time following five months of strict dietary regu- 
lation and one and a half months of antiluetic treatment. 

Two lessons may be pointed out from the experience with this case: 
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(1) though probably diabetes is relatively infrequently due to syphilis, 
search for this cause, whether inherited or acquired, should be care- 
fully made by all possible means, and merely a negative Wassermann 
reaction in the blood should not be accepted as excluding it; (2) 
diabetes, particularly in the advanced stage, may not be (and prob- 
ably as a rule is not) perceptibly altered by antiluetic treatment. 
This is logical from the fact that syphilis here presumably produced 
fibrous changes in the pancreas just as it did in the liver. What can 
be hoped from such therapy is the checking of further advance of 
the infectious process, not the repair of existing damage and the 
improvement of the diabetes. Such cases stand practically on the 
same plane as diabetes from other causes, and the same dietary 
control is necessary. It will be noted that the diabetes in this case 
is of marked severity, as shown by the minimal tolerance acquired 
in long treatment. The patient has been benefited in respect to 
strength, comfort and presumably longevity, but the ultimate out- 
come in view of the advanced conditions present is dubious. 


REVIEWS 


ANATOMY OF THE Human Bony. By Henry Gray, F.R.S. 
Twentieth Edition, thoroughly revised and reédited by WARREN 
H. Lewis, Professor of Physiological Anatomy, Johns Hopkins 
University, Baltimore. Pp. 1396; 1247 illustrations. Phila- 
delphia and New York: Lea & Febiger. 


WuEN a medical book runs into twenty editions in sixty vears 
it must have an unusual hold on the confidence of the medical 
world. When seekers after anatomical guidance still turn with 
assurance to the pages of Gray, one must conclude that it fulfils 
its particular purpose with success, and this impels one to inquire, 
What are the distinctive merits of the work? That it is something 
inherent in the work itself is evident from a comparison of the latest 
edition with the first edition and with intervening issues. The 
result of the survey is that the newest edition has retained the out- 
standing features of its predecessors. One omits from such positive 
judgment the edition in Chinese, translated by Dauphin W. Osgood 
and published at Foochow for the American Missionary Board in 
1881. On opening the book the first thing one encounters is the 
end of the anatomical vocabulary in English and Chinese, and on 
the last leaf is the title-page. But even here one catches sight of 
some of the familiar illustrations, though the attached legends are 
in Chinese. In the original publication, issued in 1858, there were 
750 pages, with 363 illustrations. The text was by Henry Gray and 
the illustrations by H. V. Carter, both of St. George’s Hospital 
Medical School, London, and the dissections jointly by Gray and 
Carter. Both names appear on the title-page, and it would seem 
only just that both names should still appear, for if one compares 
the book with the other student anatomies of the day it is certainly 
the illustrations which mark the most definite improvement over 
the contemporary books. The Dublin Dissector, the London Dis- 
sector and Horner’s Anatomy and [Histology were small volumes, 
with few or no illustrations. The same was true also of Quain’s 
and of Paxton’s Anatomy, of which an American edition was edited 
by Winslow Lewis, Jr., demonstrator of anatomy in the medical 
department of Harvard University. Gray and Carter, however, 
used a larger size of page and put the illustrations in ample form. 
A whole page, for instance, was devoted to the bones of the hand, 
and throughout space was liberally bestowed upon the figures. 
This is the modern note in a book designed especially for student 
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use. Without detracting from the value of the descriptive part, 
one can safely say that the illustrations by Carter, reproduced in 
clear form, are the distinctive improvement on the student anato- 
mies Of the middle of the nineteenth century. Since the first edition 
many able anatomists have acted in an editorial capacity, but as 
the present editor says in the preface, “ Much of the original text 
persists.”” One gains an idea of how much surveying has been 
done if one consults the title-page of the “new American edition 
from the tenth English edition” of 1883. After mentioning that the 
text was by Gray, it proceeds: “With an introduction on general 
anatomy and development by T. Holmes, drawings by H. V. Carter, 
with additional drawings (by Dr. Westmacott), edited by T. Picker- 
ing Pick; with new sections on landmarks, medical and surgical, 
by Luther Holden, with additions by W. W. Keen.” In later 
editions other names replace some of these, and now in this the 
twentieth edition only Gray and the present American editor, 
Warren H. Lewis, are mentioned. But one can readily see what a 
succession of clever scientific men have used their energies in molding 
the book into its present form. The present editor has made several 
additions and alterations. New matter has been added on laws of 
bone architecture, mechanics and variations of muscles and short 
lists of important references to literature are given at the end of the 
chapters. The sections on ductless glands, central nervous system 
and sympathetic nervous system have been partly rewritten. Under 
its new editorship the book will no doubt continue to receive its 
due share of patronage, along with the several other excellent 
student anatomies which are now available. Some of these are 
more complete in certain respects, as in the consideration of micro- 
scopic structure and embryology. But for ready reference to struc- 
tures connected with the gross relations the present volume is 
excellent. The text is a model of simplicity, the descriptions are 
not too long, the illustrations are clear, some think even too dia- 
grammatic, and everything is tabulated. This method of presenta- 
tion may give the impression of a greater rigidity of form than is 
always adhered to by Nature, but for gathering together many 
details into a learnable form the method still has its place. 
W.H.F. A. 


THE SuRGERY OF ORAL DisEASES AND MALForMATIONS. By 
GEORGE VAN INGEN Brown, D.D.S., Oral Surgeon to St. Mary’s 
Hospital, Milwaukee. Third edition. Pp. 703; 590 illustrations. 
Philadelphia and New York: Lea & Febiger. 


THE preparation of a satisfactory book on oral surgery presents 
unusual difficulties, in that most of the surgical conditions which 
must be taken up are general in their nature and familiar to most 
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surgeons. ‘They are discussed in every good text-book on general 
surgery. Thus we find here much space given over to such general 
subjects as anesthesia, hemorrhage, shock, infections, diseases of 
bones and glands and to tumors. But the author properly notes 
that the oral surgeon comes into contact with dentists, general 
surgeons, internists and the various other specialists. His aim has 
been to produce a volume which will be a book of reference touching 
all these medical interests in their oral relations. After excluding 
all those portions dealing with general conditions with which sur- 
geons and general practitioners are familiar, there still remains a 
sufficient amount of important special oral surgical matter to make 
the book distinctly worth while to those who have need of knowing 
something of this field. There are 20 good colored plates, most 
of them with two and some of them with three illustrations on a 
plate. ‘These cover well the important conditions peculiar to or 
common in the mouth and surrounding parts. The two illustra- 
tions on Ludwig’s angina, however, are deserving of criticism. 
One of them, Fig. 87, was taken from a paper by the reviewer with 
due credit, but rather carelessly. It is said to show the ulcerated 
condition in the floor of the mouth and other parts (in Ludwig's 
angina). It was intended in the original paper to show the normal 
anatomy of the floor of the mouth with the tongue removed and had 
lines pointing to the structures of particular interest. The other 
illustration, Fig. 88, is said to show the “characteristic position of 
the head (in Ludwig’s angina) in the effort of respiration,” but it 
does not. This is, however, a small matter in view of the great 
number and wide variety of conditions included in a treatise on a 
specialty of such a limited field. ae Es Bs 


‘THE Diseases or INFANCY AND By Henry Kop 
M.D., Attending Pediatrist to the Mount Sinai Hospital; Con- 
sulting Physician to the Hospital for Deformities; Ex-President 
of the American Pediatric Society. Pp. 928; 239 engravings. 
Fourth edition. Philadelphia and New York: Lea & Febiger. 


THE earlier editions of this well-known work are to be found in 
every pediatrist’s library, a fact that testifies to its worth more than 
can any review. ‘This fourth edition, however, has been brought 
abreast of the learning of today, and much therefore that is new 
has been incorporated in this volume. The chapters on acidosis, 
on infant feeding, on the infectious diseases and on diseases of the 
blood and circulatory system particularly have been revised and 
added to. The most important part of a book on diseases of infancy 
is, of course, that part that deals with infant feeding. Dr. Koplik 
has clearly set forth the underlying principles that are guides in this 
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phase of pediatrics, and using the top-milk method describes fully 
the modification of cow’s milk for infant feeding. While it might 
be said that top-milk feeding will not always prove practical or 
economical in dispensary practice or among the poor where igno- 
rance and cost have to be borne in mind, to meet the indications 
that the author has so exceptionally well pointed out, top-milk 
feeding is necessary. Moreover, it keeps in the mind of the physician 
the percentages he is using, a necessity that cannot be too emphati- 
cally insisted upon. The feeding beyond the first year has been 
carefully planned in this volume, and is worthy of careful reading. 
So little attention is sometimes given to the diet necessary to full 
development and health of the run-about child. 

Congenital anomalies and diseases of the newborn, disturbances 
of nutrition and infectious diseases are well considered and of 
particular value to the practitioner is the completeness of detail 
given in connection with treatment. It is of further value in that 
reference can be found to many of the unusual conditions and dis- 
eases of infancy and childhood not mentioned in the books of similar 
character. 

It is fitting in this instance to give praise to the publishers for the 
unusual attractiveness of the book and its arrangement. The plates 
and engravings are new and are taken from actual cases of the 
author, and exceptionally well illustrate the text. C.N.S. 


THE ScnHooL CHILDREN OF ENGLAND. The Annual Report for 
1917 of the Chief Medical Officer of the Board of Education of 
Great Britain. London. 


Tue last, 1917, annual report of Dr. George Newman, the chief 
medical officer of the Great Britain Board of Education, has as usual 
much of interest for us. ‘Two sections are especially worthy of 
comment. The first is the discussion of the effects of war on the 
children in the schools. The difficulty in keeping up the School 
Medical Service because of the depletion of the staff of medical 
men and nurses and the evil effect of child employment and the 
occupation of mothers in industry are mentioned. The greatest 
apprehension, however, was felt by school medical officers that the 
health of children would suffer from certain conditions arising from 
the war. These conditions were the food rationing, especially the 
restriction of fat and sugar, the high price of food, the lessening of 
parental control, daylight saving and air raids. In regard to food, 
Dr. Newman reports that more or less general inquiries have been 
made, and that, so far as the school children are concerned, there is 
little evidence of serious injury. 

In London, the percentage of children found in poorly nourished 
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condition in the third term of 1917 was considerably less than half 
the percentage found in 1913, the year before the war. 

“The progressive reduction in the number of the children found 
with poor nutrition has been maintained,” writes Dr. Hamer, the 
Medical Officer for London, “the figures in this respect being better 
for 1917 than 1916, and for leavers less than half the pre-war 
figures. It is noteworthy that this reduction has been continued 
right up to the end of 1917, and that the figures for the third term 
of that year are the best in this respect that have ever been attained. 
On the other hand, the percentage of children returned as of good 
nutrition as opposed to fair nutrition only, has shown diminution. 
This is no doubt to be explained by the anxiety of many parents to 


fall in with the voluntary rationing schemes suggested by the Food 
Controller.” 


| 


Intermediate. 

Year. Boys. Girls. 

Good. Fair. Poor. Good. | Fair. Poor. 
1913 | 22.0 62.2 15.8 25.1 61.4 13.5 
1914 | 19.9 70.1 10.0 22.8 68.2 9.0 
1915 21.1 69.8 9.1 23.3 69.0 Py 
1916 23.6 67.0 9.4 26.4 65.6 8.0 
1917 20.9 70.6 8.5 22.3 70.2 7.5 

Leavers. 

Year. Boys. Girls. 

Good. Fair. Poor. Good. Fair. Poor. 
1913 26.4 58.9 14.7 30.6 | 55.1 4.3 
1914 26.4 61.1 12.5 | 29.9 58.6 11.5 
1915 29.0 63.8 7.2 32.8 | 60.9 6.3 
1916 29.4 63.8 6.8 | 31.4 | 62.3 6.3 
1917 27.1 66.7 6.2 28.5 | 65.2 6.3 


The consensus of opinion is that the school children are generally 
in a better nourished condition than before the war. One deleterious 
result of war seems to be a general increase in uncleanliness among 
children, especially in the percentage in verminous heads and bodies. 
This is attributed to lack of parental supervision and partly to the 
introduction of infection from returning troops. 

Air raids apparently had slight if any effect on the nervous com- 
plaints of school children in London. 

The effect of the Daylight Saving Act in some areas resulted in 
depriving children of an hour of sleep, though the complaints in the 
second year of its operation were greatly reduced. 
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There seems little doubt that the wonderful result of checking 
growing malnutrition in London school children in the midst of 
war conditions was due largely to the provisions of the Education 
(Provision of Meals) Act, 1906, and the amending Act of 1914, 
which enabled the Local Education Authority to feed any children 
in the public elementary schools, even on holidays and on other 
days when the school is not open. These meals may be given free 
of charge, or parents and guardians may be made to pay, and the 
Exchequer provides a grant-in-aid not exceeding one-half of the 
expenditure approved. The number of necessitous children fed 
under the provisions of the Act reached a maximum in 1914, of 
422,401, with a total of 29,560,316 meals in the year 1914-1915. 

With the distribution of separation allowances and the rise in 
wages, the number of necessitous children being fed fell until, in 
1917-18, it was less than that at any other period since 1906. A 
large number of children whose parents or guardians were able to 
pay all or something for these meals were being fed in 1917; this was 
partly because a large number of mothers were away from home 
during the mid-day meal. 

Slightly more than one-half of all the school feeding takes place 
in London. In 1916-17, 34,389 London children were given alto- 
gether 2,460,884 meals, at a cost to the Local Education Authorities 
of £57,148. 

These figures should be taken into consideration with the ones 
previously cited showing the decrease of serious malnutrition in the 
London schools. It is possible that had more of such assistance been 
possible in this country the recent increase in malnutrition reported 
among the school children might have been checked. For instance, 
the increase in New York City schools from 5 per cent. in 1914 to 
21 per cent. in 1917 might have been prevented. 

That Dr. Newman fully realizes the importance of other factors 
than food in the health of the child is shown in his summary of the 
points other than medical treatment to be considered in a school 
clinic—a health center, if the child is to be properly educated and 
equipped. These issues, which he refers to as “elementary but 
essential,” are: 

“(a) The hygiene of the child, a healthy way of life; (b) the feeding 
of the child, by the parent or under the Education (Provision of 
Meals) Acts, or otherwise; (c) the supply of fresh air for the child 
by means of open-air schools, playground classes, or adequately 
ventilated schoolrooms; (d) the exercise of the child’s body, by the 
adoption of an effective system of physical training; (e) the warmth 
and protection of the child, by requiring that it shall be sent to 
school properly clothed and that the schoolroom is sufficiently 
heated; (f) an adequate amount of rest for the child by day as well 
as at night; and (g) the maintenance of the cleanliness of the child, 
by ensuring that dirty and verminous children do not contaminate 
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clean children at school, and that for the school itself bath and 
lavatory accommodation is available.” 

The second section of special interest to us is the report of an 
inquiry into the physical condition of town and country children. 
This experiment was of the following nature: 

“'T'wo sets of 300 unselected elder children each, in typical London 
and Country Schools, to be inspected by one competent and experi- 
enced medical officer of unquestioned authority, examining all 600 
children on one schedule and by one standard, a ‘surprise’ examina- 
tion, without notice or warning, to include absent children as well 
as those in attendance at school, and to have regard to the effect 
of the physical condition of the child on its education.” 

The result of this examination is as follows: 

Of 438 children examined, including 273 from London (145 boys 
and 128 girls) and 165 from the country (87 boys and 78 girls) : 

12.1 per cent. were ill-nourished. 

26.5 per cent. had nits in the hair. 

4.6 per cent. had verminous heads. 
9.2 per cent. unclean bodies. 
7.5 per cent. had verminous bodies. 
43.1 per cent. had slightly carious teeth. 
6.2 per cent. had extremely decayed teeth. 
11.4 per cent. had serious defects of the nose and throat including 
enlarged tonsils, adenoids and mouth breathing. 
3.4 per cent. had external eye disease. 
10.3 per cent had serious defect of vision (less than half normal 
vision in both eyes). 
4.1 per cent. had suppurative ear disease. 
6.4 per cent. had less than half normal hearing. 
.6 per cent. had heart defects. 
.5 per cent. had lung trouble, in some cases probably tuber- 
culosis. 
1.8 per cent. had manifestations of rickets. 
4.6 per cent. had enlarged thyroid. 
2.1 per cent. had other deformities (Erb’s palsy, etc.) 
4.6 per cent. had spinal curvature. 
6.6 per cent. had flat foot. 
6.6 per cent. had anemia. 
4.6 per cent. had skin disease. 
.2 per cent., one case of congenital syphilis. 

Only defects of a severe degree exerting a serious effect upon the 
child were recorded and even then about one in five of the children 
examined was recorded with some defect largely remediable in 
nature. 

The most remarkable differences were found to exist in the 
country and in the city in the condition of the teeth and defects of 
the nose and throat. While 60 per cent. of the London children had 
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sound teeth, only 35.1 of the country children were in the same con- 
dition. Adenoids were three to four times more frequent in the 
country group. 

There were no striking differences in malnutrition although the 
country children were rosier and superior in general carriage and 
were freer of septic infections of the skin, the eyes, and the ears. 

Many of the children examined were much behind in their studies, 
but the amount of defect was no greater in London in the poor 
class school than in the fair and good class schools due possibly to 
more energetic “follow-up”? work. 

This entire report by Dr. C. Thomas is most interesting and gives 
a good basis of comparison with conditions found in the schools in 
this country, and with Dr. Thomas D. Wood’s estimate of the 
percentage of defects in our school children. 

Unfortunately Dr. Thomas’s report is not dated. It would be 
interesting otherwise to compare his percentage of poor nutrition in 
the three typical London schools given as 11.3 with that given, 
from 1913 to 1917, for all the London schools and specially for the 
intermediate grades, generally considered the worst so far as nutri- 
tion is concerned. The discrepancy between the figures for those 
leaving school, 6.2 per cent. in 1917, and the pre-war figure of 
14.7 and Dr. Thomas’s “control experiment” of 11.3 demands 
explanation. 


COLLECTED Papers OF THE Mayo Criinic. Edited by Mrs. M. H. 
Metuisu. Vol. IX, 1917. Pp. 831; 328 illustrations. Phila- 
delphia and London: W. B. Saunders Company. 


WE have here presented the various papers published by the 
workers in the Mayo Clinic during 1917. Although the clinic is 
essentially surgical, the papers are not all surgical, the medical men 
and laboratory workers also presenting the results of their interest- 
ing and valuable studies. Their investigations, in the main, origi- 
nate from questions arising out of the material coming to and fur- 
nished by the surgical clinic. It is this wealth of material drawn to 
Rochester by the fame of the Mayos which furnishes the appeal of 
these papers. Out of it all come many new phases of old conditions 
and many new demands upon the ingenuity of the surgeons who 
are frequently brought face to face with unlooked-for complications. 
Surgeons everywhere meet with similar difficulties and all are keen 
to know how the Mayos and their associated workers manage them. 
The clinical papers deal generally with subjects made _inter- 
esting by some problem encountered at operation. As in preceding 
volumes the papers are collected according to the part of the body 
involved, a final group including those on general subjects. It is 
of interest that more space in this volume is given to papers on the 
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urogenital organs than to those on the alimentary tract. Nearly 
250 pages are devoted to the ductless glands, heart and blood, a 
large part of which is only indirectly surgical. About one hundred 
papers are given to orthopedic surgical papers of rare interest. We 
find also some interesting papers on lung surgery by that authority 
on the subject, S. Robinson. The wide range of interesting papers 
from these famous writers fill up another volume which, like its 
predecessors, command the attention of the profession. T. T. T. 


THe Errect or Drier on EnNpurANCE. By Irvine FisHEr, Pro- 
fessor of Political Economy in Yale University. Pp. 55. New 
Haven, Conn.: Yale University Press. 


FOLLOWING the results of Prof. Chittenden’s well-known observa- 
tions on the effect of diet, the conclusions of Prof. Fisher’s experi- 
ment recorded in this little book are interesting. In other similar 
work, little attention has been paid to endurance apart from strength. 

The present work has to do only with endurance. Under Prof. 
Fisher’s supervision nine students organized themselves into an 
eating club. The experiment consisted of two main parts, each of 
which lasted about ten weeks. In the first half were noted the 
effects upon endurance of thorough mastication combined with 
implicit obedience to appetite. In the second half the same two 
rules were followed, and in addition the suggestion was made that 
when the instinct was in doubt they were to choose low proteid 
foods. The endurance tests were carefully guarded as to error 
in interpretation. The conclusions are that in an ordinary diet 
there is too much protein food and that the needed reduction can 
be almost instinctively accomplished through thorough mastication. 

C.N.S. 


ABSTRACTS OF WAR SuRGERY. PREPARED BY THE DIVISION OF 
SURGERY OF THE SURGEON-GENERAL’S Orrice. Pp. 430. St. 
Louis: C. V. Mosby Company. 


As an emergency war measure much of the excellent surgical 
work which had developed as a result of French, English and Italian 
effort had to beappropriated by our medical personnel. The surgeon- 
general’s office arranged abstracts of the important general surgical 
papers bearing on war surgery, and after having them mimeographed 
distributed one hundred of them to various surgical instructors in 
the Army Surgical Schools and to the surgical chiefs of the war 
hospitals. This limited issue so far failed to meet the demand that 
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a wider distribution in printed form is represented by this volume. 
The papers abstracted are of the best quality, show careful selection, 
and were published in the different years of the war, a few in 1918. 
The best guarantee of the quality of the work is the fact that it was 
done in the interest of our own soldiers under government super- 
vision. There is probably very little war surgery of value that has 
not been gathered in one way or another. For example, there is 
no abstract of Duval’s great work on lung surgery, but his work is 
well condensed in Moynihan’s paper. The abstracts are grouped 
under the following headings: General topics, under which are 
abstracts of two good papers on the development of British surgery 
at the front and in the hospitals along the lines of communication; 
wound infection and treatment; tetanus; gas gangrene; abdomen; 
chest; cardiovascular surgery; joints; fractures; burns; anesthesia; 
trench foot; peripheral nerve injuries; and jaws and face. One 
could hardly obtain elsewhere a better condensation of the actual 
surgical experience of this war. pa A 


INFORMATION FOR THE TUBERCULOUS. By F. W. Wrrricu, A.M., 
M.D., Instructor in Medicine and Physician in Charge of Tuber- 
culosis Dispensary in the University of Minnesota Medical 
School; Visiting Physician to University Hospital, Minneapolis. 


THE aim of modern medicine seems to be to promote health 
welfare by intensive educational propaganda. This book is written 
with that thought evidently in mind. The author has succeeded 
in writing a very readable treatise that will be appreciated by 
patients suffering with tuberculosis. The language is untechnical, 
the chapters are short, and the disease, its symptoms and treatment 
are admirably described. It is hopeful in its tone and will undoubt- 
edly materially aid the physician attending in his efforts to bring 
about a cure. The reviewer is convinced that books such as this 
that give to patients an accurate knowledge of their affliction are 
very much worth while. Dr. Joslin’s recent book on Diabetes is 
along the same line. 


LocaL AND ReGionAL ANesTHESIA. By Carrott W. ALLEN, 
Assistant Professor of Surgery at Tulane University of Louisiana. 
Second edition. Pp. 662; 260 illustrations. Philadelphia and 
London: W. B. Saunders Company. 


Rupo.trw Maras, to whom the volume is dedicated, presents an 
introduction of five pages, which furnishes a very important reason 
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for the preparation and publication of the book. On becoming 
director of the surgical clinic of Tulane University, in 1895, Matas 
began to experiment on and study and practice methods of local 
anesthesia to diminish the indications for general narcosis and to 
substitute for the dangers of the prevailing anesthetic of the south, 
chloroform, the more laborious but far safer methods of peripheral! 
analgesia. In six years they were doing 50 to 60 per cent. of the 
operations under local anesthesia which had previously required 
general narcosis. A pupil of Matas, Dr. Allen, having assiduously 
cultivated the technic in all its branches, presents in this volume 
the methods practiced and the teachings expounded in the surgical 
clinics of Tulane University for the last twenty years. It was the 
first book in our language to attempt the survey of the entire field 
of major surgery. The first edition, appearing in 1914, was reprinted 
in April, 1915, and November, 1916; but this second edition is 
revised and entirely reset. The key to the proper valuation of the 
work is that we are getting in it the results of twenty years’ work 
at Tulane under the guidance and inspiration of Matas. The papers 
put out from this clinic in that time have been freely drawn from. 
Every phase of local anesthesia, including regional and spinal, is 
discussed. One is impressed by the thoroughness based upon large 
clinical material, with which the various methods have been tried 
out. The marvellous growth of local and regional anesthesia is of 
recent years, and few surgeons probably appreciate how far it 
has gone and how great are its possibilities. This volume should 
be in every surgeon’s library. : ay & A 


MEpIcINE For Nurses. By Pavut H. Rincer, M.D. 
Pp. 286. Philadelphia: F. A. Davis Company. 


Tue book represents the substance of lectures on medical diseases 
that the author has delivered in past years to the nurses at Asheville 
Mission Hospital. Good judgment has been used in omitting dis- 
cussion of physical signs and in concentrating on symptoms and their 
interpretation. It is unfortunate that on page 232 there should be a 
typographical error which is confusing. In a book of this kind the 
author cannot expect to find all his views agreed to, and the reviewer 
takes exception to the statement that blood-pressure estimations 
are of no practical use to the nurse. We feel that the technic is far 
from complicated and that readings have some value in diseases like 
pneumonia and typhoid fever, for instance. 

The book, taking all in all, serves well the purpose for which it was 
written. E. H. G. 
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Renal Function as Measured by the Elimination of Fluid, Salt 
and Nitrogen and the Specific Gravity of the Urine.—II. The Effect 
of High, Low and Normal Diets —Mosentuat (Arch. Int. Med., Decem- 
ber, 1918, No. 6, xxii).—In this paper (2) the author has reinvestigated 
the subject, using three diets (high protein, low protein and normal) 
on two series of individuals; the first series on normals, students and 
members of the teaching staff, and the second series on persons suffering 
from diseases causing impairment of renal function. Specimens of 
urine were collected at two-hourly intervals during the day and for a 
twelve-hour period at night. The modified standards now adopted for 
normals fix (1) the maximal specific gravity at 1.018 or higher for high 
diets and 1.002 or higher for low or normal diets. Evidently this is 
one of the most constant features to be relied on in estimating normal 
renal function by the test-meal; (2) the variation in specific gravity at 
9 degrees or more, though a smaller variation does not necessarily indi- 
cate that the kidney is abnormal, provided the specific gravity is 1.002 
or over, but may point to a deficient available supply of water from 
which to form urine; (3) in judging the night specimen only urines 
exceeding 750 c.c. may be looked on as exhibiting nocturnal polyuria; 
the concentration of nitrogen may be interpreted as normal if it is over 
1 per cent., but not necessarily as an indication of diminished renal 
function, if it is lower. In summary, the height of the maximum 
specific gravity and the volume of the night urine are the most constant 
features of the normal test, regardless of the diet. In abnormal indi- 
viduals, the comparative value of test meals for renal function on high 
and low diets was observed in 114 patients. Only the high and low 
diets were employed. It is very significant that the increase of night 
urine occurred almost exclusively on the high diet. In the first place, 
it may be concluded that nocturnal polyuria is a compensatory phe- 
nomenon to bring about the elimination of solids which a defective 
kidney cannot excrete except at lower concentrations than normal; 
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in the second place, it appears that nocturnal polyuria is a signal that 
the kidney function is being overtaxed and that, in some instances at 
least, a suitable diet may do away with this unnecessary strain. Noc- 
turnal polyuria may be absent even when there is a marked renal insuf- 
ficiency, but when present it indicates an impairment of function, espe- 
cially if the night urine is increased while the patient is on a low diet. 
The Maximal Specific Gravity: This is probably one of the most 
important features in measuring renal function by the method under 
consideration. It has been previously noted how, as the activity of the 
kidney becomes impaired, there is a tendency for the specific gravity 
of the urine to assume a lower level until in the final stages it usually 
cannot be raised above 1.001. In comparing the results of the high and 
low diet, so far as the maximal specific gravities are concerned, in nor- 
mal individuals, there is a fairly close agreement. Variations may occur 
but these are generally caused by the alternate retention or elimination 
of edematous fluid, and are apparently not influenced by the character 
of the test diet. The subject whose renal function is not impaired usually 
shows a fixation of specific gravity at a high level, while with an impair- 
ment of renal function this manifests itself at a much lower point. It 
may be concluded, therefore, that the degree of variation of specific 
gravity in test-meals for renal function is not very different, whether 
high or low diets be employed. 


Pituitary Headaches and Their Cure.—Parper (Arch. Int. Med., 
1919, xxiii, 174-184) reviews the various types of headaches and gives 
the etiology, pathology, symptoms and treatment of pituitary headache, 
with a report of seven cases. He concludes that (1) pituitary disturb- 
ances constitute a fairly common cause of headache; (2) pituitary 
headache is located between the temples, deep in behind the eyes and 
is accompanied by dyspituitary signs; (3) abnormality of the sella 
turcica is demonstrable in almost every case of pituitary disease; (4) 
administration of the whole gland cures these headaches and the accom- 
panying symptoms in a large percentage of cases, provided there is not a 
progressive neoplastic growth. 


Trinitrotoluene Poisoning, with Records of Five Cases.—GrEGorR- 
son and Taytor (Glasgow Med. Jour., August, 1918, No. 11). The 
author cites the clinical records of five cases coming under his observa- 
tion, two of which died and were autopsied. The clinical picture is that 
of an acute toxic jaundice resembling the picture of acute yellow atrophy 
of the liver. The condition shows that there is an undoubted disturb- 
ance of the circulation of the bile ending in an accumulation and 
absorption of bile constituents in the blood, which leads to a severe 
anemia with pronounced fall in the percentage of hemoglobin, and 
extreme polymorphonuclear leukopenia. This new type of jaundice, 
as subsequent events showed, was hepatogenous in its production. A 
slow pulse and a tendency to mental depression, and to oozing from any 
wounded surface, are usually associated with the severer types of jaun- 
dice. The pulse in Case I was never under 80, was frequently 110, and, 
in the terminal stages, 160. Itching of the skin, which usually accom- 
panies jaundice, was entirely absent, and oozing from the unwounded 
mucous membrane was a prominent feature. In Cases II and III there 
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was no rash on the skin, and, so far as we can gather from the history 
of the onset, the principal channel of absorption seems to be the lungs 
and stomach. A certain amount of dust must be inhaled, and a con- 
siderable amount becoming attached to the mucous membrane of the 
mouth and throat, is swallowed with the saliva. It has been shown that 
gastric disturbance and peripheral neuritis were the earliest symptoms, 
headache, anemia, and jaundice following in the order named. The 
intensity of the jaundice varied from week to week, being at times a 
deep yellowish green, and it was noticed that as the color faded the 
patients showed signs of improvement. The deepest discoloration was 
associated with the most serious stage of the disease. The autopsies 
revealed a generalized jaundice, petechial hemorrhages in the peri- 
toneum, heart (subendo and pericardium), stomach and diaphragm. 
Liver: Advanced fatty degeneration. Kidneys: Advanced cloudy 
swelling. Brain and cord: Normal. 


Physiological Action of Cantharis.—Morcu.is and MuirHeap (Arch. 
Int. Med., 1919, xxiii, 191-196) conclude from their investigations on 
dogs and rabbits that in cantharis we do not possess a means of experi- 
mentally inducing polycythemia, inasmuch as it does not cause a pro- 
duction of new red cells, but merely occasions a condensation of the 
blood through the loss of water in the process of elimination of cantharis 
by the kidneys. 


Treatment of Bronchial Asthma with Vaccines.—WALKER (Arch. 
Int. Med., 1919, xxiii, 220-234) treated twenty-eight cases of bronchial 


asthma with vaccines of the bacteria to which they were sensitive; 75 
per cent., were relieved of asthma and 21 per cent. were improved. 
Seventy-five non-sensitive patients were treated with vaccines made 
from culturing their sputum on plain agar; the predominating organism 
was usually the one selected for treatment; 46.6 per cent. were relieved 
and 16 per cent. were improved. Twenty-four non-sensitive patients 
were treated with vaccines made from culturing the sputum in dextrose 
bouillon and using only the streptococci; 37.5 per cent. were relieved 
of asthma and 25 per cent. were improved. Thirty-five non-sensitive 
patients were treated with vaccines made from culturing the sputum 
both ways: in other words, many types of vaccines were used; 31.4 
per cent. were relieved and 23 per cent. were improved. Sixteen non- 
sensitive summer asthmatics were treated with vaccines; 31.2 per cent. 
were relieved and 25 per cent. were improved. Therefore, of 150 non- 
sensitive asthmatics who were treated with vaccines 40 per cent. were 
relieved and 20 per cent. were improved; these results should be 
compared with the treatment of sensitive patients as reported in a 
previous article, 75 per cent. of whom were relieved, and in this article, 
75 per cent. of patients were relieved. With the sensitive cases, the age 
of onset of asthma, the duration of asthma and the age of the patient 
when treated had little to do with the prognosis; however, with the 
non-sensitive cases the older the patient is when asthma begins and the 
older he is when treatment is begun the more unfavorable the prognosis 
from vaccines. The permanency of relief from vaccines in non-sensitive 
cases depends on the individual’s resistance to the bacteria in question. 


Some patients continue free from asthma for many months after vac- 
vou. 157, No, 5.—may, 1919. 25 
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cines are discontinued, others for only a month or two and some patient 
require the constant use of vaccines. Succeeding courses of treatment 
seem to relieve more promptly than the first course of treatment, 
providing there has been no change in the bacteria which are causing 
the relapse. 


GYNECOLOGY 


UNDER THE CHARGE OF 


JOHN G. CLARK, M.D., 


PROFESSOR OF GYNECOLOGY IN THE UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA 


Mesodermal Mixed Tumors of the Uterus.—Although this class of 
neoplasms is very rarely found in the body of the uterus, a number of 
cases have been reported, but there has been reported in this country) 
no tumor of the uterus which contains cartilage as a heterogeneous com- 
ponent. Therefore the case of chondrosarcoma of the corpus uteri, 
originating in the endometrium, that has been reported by PERLSTEIN 
(Surg., Gynec. and Obst., 1919, xxviii, 43) is of interest both pathologically 
and clinically. The clinical history is that of a woman, aged fifty-four 
years, whose chief complaint was profuse bleeding from the vagina at 
irregular intervals, which she considered as a manifestation of the meno- 
pause. Up to the age of fifty-two her menstruation, as a whole, had been 
regular and normal, but since then it had been irregular and profuse. 
She had had a curettage and roentgen-ray treatments without any per- 
manent effect. Upon digital examination on admission to the hospital, 
a handful of tumor masses was removed; these masses were protruding 
from the dilated cervix and felt like “boiled sago.” A radical pan- 
hysterectomy was performed and since the operation she has had prac- 
tically no symptoms and has improved in every way. The pathological 
report of the specimen calls attention to the fact that the myometrium 
is soft and flabby and the uterine cavity is filled by a tumor mass which 
is partly polypoid and partly grapelike and attached mainly to the 
posterior wall of the corpus. The most conspicuous feature in the 
microscopic appearance is the large amount of cartilage, which in a 
large number of the sections is the predominating tissue, and which is 
found in practically every section taken from the larger polypi and 
berries. Perlstein states it is evident that this growth is a chondro- 
sarcoma of the endometrium. ‘Two kinds of tissue are predominating; 
namely, cartilage and a loose connective tissue. In the latter the nuclei 
are far apart and the tissue is myxomatous in appearance. There are 
also sarcomatous areas and isolated glands of the endometrial type. 
Besides the grapelike structure and heterogeneous components of this 
type of tumor, its great malignancy is one of its characteristic features, 
which is manifested less by metastases than by local extension and by 
recurrence after operative removal, which often occurs very rapidly. 
At first they spread on the surface; the deeper tissues are infiltrated 
rather late, The vaginal tumors seem to have more inclination to infil- 
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trative growth into the deeper tissues than thase of the cervix and 
uterus. Distant metastases are infrequent and late and as a rule do 
not contain heterogeneous tissue. Clinically it is difficult to differen- 
tiate these growths from other malignant tumors of the uterus. The 
most common symptom is irregular and profuse bleeding; frequently 
there is a vaginal discharge, which at first is watery or blood tinged, 
later becomes purulent and offensive. A positive diagnosis can only 
be made microscopically and when the diagnosis has been made with 
certainty, the prognosis is generally considered unfavorable. 

Radium Treatment of Menorrhagia.—The management of the pro- 
fuse menstruation in those cases in which no gross lesion is found, or in 
cases in which a small myoma exists, has not in the past been especially 
satisfactory. In some instances young persons respond to glandular 
medication, such as ovarian and thyroid extract and pituitrin and a 
few patients have improved after blood transfusion, and following the 
use of horse serum, but the effect, as a rule, has been that of temporary 
relief only. Curettement is seldom effective and should be tried only 
after medical treatment has failed. This type of menorrhagia in older 
persons has usually been treated by local medication and repeated 
curettements. In many of the cases in which a myoma is found, the 
conservative surgeon hesitates to submit the patient to so radical a 
procedure as a hysterectomy or even a myomectomy and in such cases 
radium should always be considered. Stacy (Minnesota Medicine, 
1919, ii, 88) has summarized the experiences with radium under these 
conditions as found in the Mayo Clinic, where this element has been 
used in 1915 in the treatment of the menorrhagia of the menopause, in 
cases which presented no gross pelvic lesion, and in those presenting a 
fibroid but with contra-indication to operation. Since then the types 
of cases treated have been increased, and now radium is considered the 
treatment of choice in all cases of the menorrhagia of the menopause in 
which the presence of carcinoma is definitely excluded, either by history 
or by a diagnostic curettement, and in those cases not presenting a 
large, soft myoma which is apt to later undergo degeneration. The 
radium is also used in cases of profuse menstruation of the young woman 
(1) when there is a small submucous fibroid, (2) when no gross patho- 
logical condition is demonstrable, and (3) in cases presenting a large 
myoma in which there is a definite surgical risk. However, they have 
not entirely replaced myomectomy with radium for the treatment of 
myomas in the patients between the ages of thirty and forty years. Of 
the 175 patients that were treated with radium from August, 1915, to 
December, 1917, there were 2 under twenty years of age, 34 from twenty- 
one to thirty years, 45 from thirty-one to forty, 91 from forty-one to 
fifty, and 14 were more than fifty years of age. Of this number 93 had 
had previous curettements, 37 had had more than one curettement, and 
56 had undergone other pelvic operations. In 69 cases there were com- 
plications that were considered as relative, though not in every instance 
absolute contra-indications to operation. There were heart lesions in 
34 cases, hypertension in 8, kidney lesion in 11, obesity in 8, and pul- 
monary tuberculosis in 6. Seventy-seven of the 175 cases had definitely 
palpable fibroids and it is interesting to note that 155 of the 175 
patients were married women, and that of these only 25 had not been 
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pregnant. The dosage of radium is gauged by the age of the patient, 
and by the presence or absence of atumor. In the young person without 
a demonstrable tumor and when it is desirable to continue menstruation, 
usually one application of 50 mg. of radium element for from four to six 
hours is used. In older persons in whom it is desirable to stop menstrua- 
tion entirely, it has been found that an exposure of 50 mg. for from ten 
to twelve hours has brought about the desired results. In cases in which 
large dosage is used, menstruation is usually irregular for about two 
months and ceases entirely after the second or third month; following the 
lighter exposures, it becomes regular and normal in most instances in 
about two months. It is the custom in the Mayo Clinic not to repeat the 
treatment until an interval of three months has elapsed. If, after that 
time, menorrhagia continues, a second treatment is given, and with the 
exception of one case, the second treatment has been effective. In this 
instance menstruation ceased for one year, and then became profuse and 
the periods prolonged. It has been necessary to give second treatments 
in 10 instances in this series. In 8 instances a hysterectomy was done 
later, but only one of these 8 patients had been given a second radium 
treatment. Included in this series is one case of adenomyoma of the 
uterus, in which a microscopic diagnosis was made at the time of the 
exploratory incision, but the tumor entirely disappeared after one intra- 
uterine and four abdominal treatments. Reports have been received 
from 143 of the 175 patients and in 55 (38.5 per cent.) menstruation 
had ceased, not to return to the date of the report. In only 14 patients 
did menstruation cease immediately following the treatment. In 15 
menstruation ceased for three months and returned, in 29 (20 per cent. ) 
the menstruation became normal; in 42 it was reported as regular but 
somewhat profuse and in 30 it became profuse. Ninety-two patients 
reported their condition as improved, and 27 as not improved. 


Cost of Cancer in Norway.—The various disasters to which death and 
disease give rise have an economic side, which occasionally makes itself 
strongly apparent. Gabe (Jour. Cancer Research, 1919, iv, 203) has 
therefore tried to calculate the economic losses to Norway brought about 
by deaths from the cancerous diseases (carcinoma and sarcoma) in that 
country. These calculations are based on the one side upon the mor- 
tality statistics and on the other upon the valuation of Norwegian lives 
as computed by the director of the Norwegian Statistical State Bureau. 
As a result of this study it appears that there is an average yearly loss 
through death from cancer of about $1,800,000 in this country where 
the population is scarcely 2,500,000 inhabitants. This amount repre- 
sents only the direct loss of life-capital, and must be considerably 
increased if other sources of economic loss through the diseases in ques- 
tion are to be considered. 


Renal Pain.—Kidney pain is one of the commonest complaints with 
which the urologist is confronted and it is of great interest to the gyne- 
cologist as well. The pain may be localized in the loin or abdomen or 
radiate widely, and frequently neither the Roentgen ray nor urine 
analysis will give any clue. In order to determine the causes of renal 
pain, Harris (Med. Jour., Australia, 1919, i, 41) has analyzed and 
studied 170 of his cases which presented this symptom and found that in 
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52, or 30 per cent. of the cases, the pain was caused by calculi in the 
kidney or ureter. In 18 cases renal tuberculosis was the cause of the 
pain while 32 patients had gross suppurative lesions of the kidney. This 
leaves 68 patients with renal pain but without any gross infection, in 
whom the nature of the lesion was not immediately apparent, but in the 
yast majority of these cases the pain was ultimately found to be due to 
some form of ureteral obstruction, most commonly a stricture of the 
ureter. Harris believes that the diagnosis can and should be made in 
the early stages of the disease by means of the cystoscope and the 
ureteral catheter, or even using pyelography if necessary, because if the 
diagnosis is made early in the disease, we can expect to cure the patient 
without sacrificing the kidney. Movable kidneys, on the other hand, 
should not be subjected to operation unless their causal connection with 
the existing pain can be unequivocally established. This is a very 
important statement as it has been proved many times that renal pain 
is seldom caused by mobility of the kidney and in many cases more harm 
than good is done by operative fixation of such kidneys. 

Frequency of Adenomyoma Uteri.—Since the publication of the 
excellent monographs on the subject of adenomyoma of the uterus by 
Cullen, but few articles have been contributed to the literature. In 
view of the fact that his report contained only 73 (5.7 per cent.) adeno- 
myomas in 1283 myomas of the uterus and since these figures had not 
been confirmed by an equally large series, it seemed opportune to 
MacCarty and BiackMan (Ann. Surg., 1919, lxix, 135) to add a report 
from the Mayo Clinic. Between 1906 and 1918, 3388 fibromyomatous 
uteri were removed in the clinic and of these 211 (6.43 per cent.) con- 
tained adenomyomas. In 5 cases the tumor was in the Fallopian tubes. 
The frequency is somewhat greater in this series than in that of Cullen, 
but the figures are so close that from 5 to 7 per cent. expresses it safely. 
The last 109 cases of the series were studied with reference to certain 
clinical features which might be intimately associated with the condi- 
tion. Ninety-five patients were married: 41 per cent. gave histories of 
having had miscarriages, 50 per cent. suffered from profuse and pro- 
longed uterine bleeding, and 31 per cent. from irregular bleeding. In 
5.5 per cent. of the cases, epithelioma of the cervix or carcinoma of the 
body of the uterus was associated, neither of which conditions bore any 
apparent relationship to the adenomyomas. In 72 per cent. other patho- 
logic pelvic conditions were associated, such as ovarian cysts, chronic or 
acute salpingitis, uterine or cervical polypi, cystic cervicitis or prolapsus 
uteri. In no case without the association of a malignant condition was 
the clinical diagnosis one of malignancy and in no case was a positive 
diagnosis of adenomyoma made previous to operation, but the clinical 
diagnosis was clothed in such terms as fibromyoma or pelvic tumor, 
both of which diagnoses show recognition of definite pathologic condi- 
tions of a neoplastic nature without attempting to specify in terms of 
detailed pathology. 

Operation for the Production of Sterility.—It is occasionally impor- 
tant to sterilize a woman without removal of any of the organs and it has 
been found by experience that simple tying, section or even exsection 
is inadequate, as the lumen of the tube readily becomes reéstablished. 
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The procedure recommended by Cupter (Surg., Gynec. and Obst., 1919, 
xxvill, 317) has been successfully used by him during the past ten years 
and he has had occasion to observe the result of the operation several 
years after it was performed but he has never seen any attempt toward 
restoration of the lumen of the tube, so that he believes that it will 
secure sterility in 100 per cent. of the cases. In brief, the operation 
consists of placing a catgut ligature around a small area in the broad 
ligament including the bloodvessels supplying a limited part of the tube. 
The tube is then divided and a peritoneal cuff on the proximal end is 
turned back, the denuded muscle and mucosa of the tube are crushed 
in the bite of an angiotribe and a catgut ligature is applied in the crease, 
and the cuff rolled over the stump and ligated. The distal end of the 
tube is ligated and both ends approximated and the rent in the broad 
ligament closed. The opposite tube is treated in the same manner and 
the abdomen is closed. 


Carcinoma in a Very Young Woman.—''o those who believe that 
cancer of the cervix only occurs in middle-aged women, the following 
case which has been reported by Stern (Am. Jour. Obst., 1919, xxix, 413) 
will be of interest. A young woman, aged twenty years, who had had 
two children and one miscarriage, complained of bleeding profusely and 
constantly. Four weeks previously she had been curetted by another 
physician and her condition was diagnosed as uterine polyp. Upon 
introducing a speculum into the vagina a large irregular, cauliflower- 
shaped mass originating in cervical tissue was found, which was 
extremely soft and bled upon the slightest touch. With much difficulty 
the uterus and adnexa were removed, but the involved iliac glands were 
left behind as the condition of the patient did not warrant the prolonga- 
tion of the operation which would have been necessary to remove them. 
When the specimen was opened, it was found that the carcinomatous 
growth was about the size of a child’s fist, originating in the anterior 
cervical canal and had practically destroyed the whole anterior lip. 
Microscopic examination showed a papillary zone of acini of polyhedral 
epithelial cells which are invading the surrounding tissue in all direc- 
tions. In these cells mitotic figures are common, as are areas of 
necrosis and hemorrhage, and altogether the picture was one that 
unquestionably was carcinoma. 


DISEASES OF THE LARYNX AND CONTIGUOUS 
STRUCTURES 


UNDER THE CHARGE OF 
J. SOLIS-COHEN, M.D., 


PHILADELPHIA. 


A New Technic for Irrigating the Maxillary Antrum through the 
Inferior Meatus.—Luc (Rev. de Laryn., d’Otol. et de Rhin., May 15, 
1918), having witnessed a fatal case of hemorrhage following the usual 
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method of entering the antrum with a sharp trocar through the inferior 
nasal meatus, with occasional infections of the pterygo-maxillary fossa 
from propulsion of the instrument after sudden penetration of the bony 
wall, as well as accidents from entrance of the point of the trocar into 
an orbital cell, determined to discard the sharp-pointed trocar for a 
smooth tipped rasp modelled on those used by Vacher, and by Watson- 
Williams for penetrating into the frontal sinuses intranasally. The 
rasp enables him to make an opening long enough and large enough to 
facilitate irrigation, and to avoid premature closure of the artificial 
opening. 


Bony Occlusion of the Posterior Nares.—Wuire, in a somewhat 
elaborate essay with abundant references (Laryngoscope, August, 1918), 
describes and depicts an operation of his own which he has performed 
with a favorable result in two cases therein reported. Under the free 
use of adrenalin the bony plate of obstruction is perforated with a long, 
flat chisel held close to the septum, and a triangular section is removed. 
The bone is then punched out as thoroughly as possible and the rough 
edges are smoothed off with a mastoid curet. The posterior end of the 
septum is then removed with rasp or curet and after being carefully 
smoothed off is covered with mucous membrane which had been 
previously detached and elevated for the purpose. After careful 
removal of all shreds and wiping the nose clean, each nasal passage is 
packed with a strip of gauze covered with cargile membrane or with 
rubber tissue. This packing should be removed in twenty-four hours, 
when the subsequent treatment will be only such as may be needed to 
keep the nose clean and free from crusts. If the operation has been done 
thoroughly no further packing will be necessary, nor will there be any 
need for wearing any device to keep the openings patulous. 

Sarcoma of Orbit Mistaken for Ethmoidal Mucocele Successfully 
Removed through the Killian Incision.—Corrin reports (Laryngoscope, 
December, 1918) this case: After the usual Killian incision as for an 
ethmoidal operation, it was found that the anterior border of the naso- 
orbital wall had been absorbed. Dr. Coffin removed this wall well back 
toward the apex of the orbit cavity. The entire contents of the orbit 
appeared smooth and covered with an aponeurosis. As his finger 
moved over the surface he noted a slight depression as between two 
avoid bodies, and he introduced a curved periosteal elevator into this 
sulcus when the growth popped out free and clear. It proved to be an 
encysted sarcoma. 


Epiglottectomy by Transthyrohyoid Access.—BravsoLeIt in an elab- 
orate paper (Revue de Laryn., d’Otol. et de Rhin., February 15, 1919) 
extols an operation for excision of the epiglottis in cases of morbid 
growths, cicatricial adhesions from disease and injuries, and other 
conditions. Two cases operated upon by Prof. Moure are recorded, one 
for epithelioma of the epiglottis and the other for cicatricial stenosis 
between epiglottis and arytenoids after a wound in warfare so serious 
as to require immediate prophylactic tracheotomy. Neither of these 
cases seems very convincing as to the value of the procedure, the first 
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one having suffered an unconquerable recurrence, and the second one 
having required several surgical interventions, culminating in a necessity 
for a laryngotracheal autoplasty to be undertaken to cover up a large 
loss of tissue. The technic of the procedure is described in detail, and 
so is the postoperative management. In brief, it is an extensive access 
to the parts from a frontal incision including cricothyroid membrane, 
thyroid cartilage, thyrohyoid membrane and hyoid bone. It is claimed 
that it is the method of choice for riddance of benign tumors of the 
epiglottis inoperable through the natural passages, and even for malig- 
nant growths with extension into the vocal organ itself. 


Primary Tuberculosis of Tonsils.—Orrtre. and Grior report (Jour. 
Am. Med. Assn., September 20, 1918) a case of primary tuberculosis of 
the tonsils in a well-nourished male nurse, aged twenty-six years, in 
service at the base hospital at Camp Logan, Texas. The patients in his 
charge had been principally advanced cases of pulmonary tuberculosis. 
Subsequently the epiglottis and larynx became involved. 


Acute Pulmonary Abscess after Tonsillectomies and Accessory 
Sinus Operations.—Trwxkssury (Jour. Am. Med. Assn., February 2, 
1918) reports a number of cases of abscess of the lung following excision 
of the tonsils, and operations on the accessory sinuses. Of ten cases 
reported, all treated by artificial pneumothorax, two died, two were 
only temporarily improved, and six were cured. The prognosis is poor 
under medical treatment. The infected organisms are carried into the 
lung from the field of operation by means of an infected clot with a 
resultant septic infarction. The symptoms appear from four to ten 
days after operation. 

Angioma of the Larynx in a Child Ten Weeks Old Treated Success- 
fully by Intubation.—Lervsare reports (Laryngoscope, December, 1918) 
this case. Severe dyspnea, stridor and cyanosis with marked retraction 
of the supraclavicular space and the upper part of the abdomen were 
found by direct laryngoscopy to be-due to an angioma which was 
extending downward and which could be felt on palpation as a soft 
and compressible tumor. Despite the risk of laceration a six-month- 
sized intubation tube was introduced, and half an hour later the child 
became quiet and fell asleep. A strong x-ray treatment was given that 
day. Extubation and reintubation recurred at intervals for a week, at 
the end of which time the tube was no longer required and the child 
was so much improved that it was discharged two weeks later, the 
angioma still present but diminishing in size. 


Pulmonary Collapse Consequent on Papillomata of the Larynx; 
Unrelieved by Tracheotomy; Death.— McItrairu reports (Jour. 
Laryngol., Rhinol., and Otol., September, 1918) the case of a female 
infant twenty-two months of age admitted to hospital suffering from 
aphonia and stridulous dyspnea in both phases, expiration being some- 
what prolonged. Papillomata almost completely blocking the larynx and 
projecting into the fold of the epiglottis were removed under chloroform 
by direct laryngoscopy, disclosing more papillomata of the right vocal 
cord and anteriorly and also a large, more or less sound mass attached 


PATHOLOGY AND BACTERIOLOGY 725 


to the left vocal cord and apparently extending below. There was no 
relief from the operation and tracheotomy was performed twenty-four 
hours later, but this likewise failed to afford relief although expiration 
seemed fairly easy. Inspiration became less and less and death ensued 
eighteen hours after the tracheotomy. The autopsy revealed emphy- 
sema of the mediastinum and around the roots of the lungs. The lungs 
were completely collapsed. The collapse was attributed to the ball- 
valve action of the growth in the larynx which was drawn into the 
chink of the glottis in the act of inspiration while the expiratory acts 
were fairly free, and the reason that the removal of the growth and the 
subsequent tracheotomy had failed to afford relief was that the collapse 
had been going on previously to such an extent that it could not be 
counteracted. Further, the suction from the tracheotomy wound into 
the tissues and the negative pressure inside the pleural cavities would 
tend to increase the emphysema and promote the absorption of the 
residual air from the partially collapsed lungs. 

Postcricoid Spasmodic Stricture of the Esophagus.—McKeEnzir 
(Jour. Laryngol., Rhinol., and Otol., September, 1918) reports two cases 
of spasmodic stricture at the upper extremity of the esophagus. In 
both cases, one a woman of forty-five years of age and the other a woman 
of fifty, direct examination with a small caliber esophageal tube showed 
a definite stricture or narrowing of the lumen to a small circular orifice 
of from 3 to 5 mm. in diameter at the lower end of the postcricoid 
sphincter, having much the appearance as though a thread had been 
tied under the mucosa. Bougies were passed without difficulty, and 
were kept in place for half an hour. After removal, all symptoms of 
stricture disappeared and there had not been any further difficulty in 
swallowing. 


PATHOLOGY AND BACTERIOLOGY 


UNDER THE CHARGE OF 
OSKAR. KLOTZ, M.D., C.M., 


PROFESSOR OF PATHOLOGY AND BACTERIOLOGY, UNIVERSITY OF PITTSBURGH, 
PITTSBURGH, PA. 


TheJOccurrence of Bacillus Influenze in Throats and Saliva.— 
From a study of complicated and uncomplicated cases of influenza 
which occurred in New York during the ebb of the epidemic PrircHEeTt 
and STILLMAN (Jour. Exper. Med., 1919, xxix, 259) report the incidence 
of the bacillus influenza in throats and saliva of such patients. The 
medium employed was Avery’s oleate hemoglobin agar, on which pneu- 
mococci do not grow and streptococci very rarely, while some staphylo- 
cocci show a scant growth. In influenza-pneumonia Bacillus influenze 
was recovered in 93 per cent. of the cases. Of the convalescents studied 
it was found that 46 per cent. harbor the organism from one week to 
four months after recovery. Of 177 persons who gave no history of 
influenza 42 per cent. carried Bacillus influenze. The authors found 
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that throat cultures are positive more often than the saliva, and 
hence are preferable as a means of isolating Bacillus influenze. 
They also state that because of the frequent presence of other Gram- 
negative bacilli which morphologically may be easily confused with 
Bacillus influenzze it is useless to render a diagnosis from direct film alone. 
A further study was undertaken to determine the type of pneumococcus 
found in cases of influenza-pneumonia. Whereas in ordinary lobar 
pneumonia Types I and II are found with greater frequency during 
the epidemic, Types III and IV were most often isolated from influenza 
cases. 


Endocardial Lesions Developing During Pneumococcus Infection 
in Horses.—Wapswortu (Jour. Med. Res., 1919, xxxix, 279) autopsied 
eight horses which had been immunized against one or more types of 
pneumococci for varying periods of time. Interesting lesions were 
encountered. Some of the animals developed infectious processes 
locally in the joints and in the tissues of the organs, but especially in 
those of the heart, including the heart valves. These lesions were 
intimately associated with injury of the bloodvessels due to the action 
of the pneumococcus poisons, and were thus infectious processes in 
which the bacterial development was evanescent and promptly followed 
by complete resolution or by reparative processes with scar tissue, or 
the bacterial development may have persisted, inciting varying degrees 
of inflammatory reaction and necrosis before the bacteria were destroyed 
and the reparative process healed the injury. All stages of these lesions 
were found in the heart valves: petechial and larger hemorrhages with 
and without inflammatory reaction and larger and smaller areas of 
necrosis in which pneumococci were present in large or small numbers 
or absent altogether, all in various stages of development, resolution 
and repair. These lesions it is claimed correspond with those of acute 
and chronic endocarditis in man. The anatomical changes of the 
ulcerative or vegetative and the sclerosed lesions in man were reproduced 
in these lesions of the horse. The importance of predisposing injury 
determining the localization of the bacteria was also demonstrated, 
but it appeared that the bacterial poisons produced injury so that the 
bacterial localization was practically coincident with it or followed it 
immediately. It also appeared that in these experiments on the horse 
the endocardial lesions arose from injury of the bacteria and their 
poisons carried to the endocardial tissues through the coronary circu- 
lation and not from the direct action on the endocardium of bacteria 
and their products passing in the main blood stream of the ventricles 
and auricles. 


The Fate of Typhoid Bacilli Injected Intravenously into Normal 
and Typhoid Immune Rabbits.—In a previous paper Hopkins and 
Parker reported their findings in a study of the fate of hemolytic 
streptococci injected into susceptible and insusceptible animals. How- 
ever, their work was unavoidably interrupted and no definite conclusion 
could be given. The work was resumed and PARKER and FRANKE 
(Jour. Med. Res., 1919, xxxix, 301) state their observations upon the 
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fate of another organism, the typhoid bacillus when injected into normal 
and typhoid immune rabbits. Suspensions in saline solution of typhoid 
bacilli from a twenty-four-hour agar slant were injected intravenously 
and the animals killed at varying intervals. The organs were then care- 
fully prepared and studied both for their bactericidal action and for the 
difference in localization of the bacteria in untreated and immune 
rabbits. The authors found that both in normal and immune animals 
the bacteria are taken up with extraordinary speed but ‘they were 
unable to determine any constant difference in the bactericidal qualities. 
Technical difficulties were met with in these experiments as the animals 
used varied normally a great deal in their resistance to typhoid. They 
found that the bacteria localized more readily in the immune lung than 
in the normal, but they concluded that it did not seem likely that this 
difference can play any important part in the resistance of immune 
animals to typhoid as the number of bacteria taken up even in the 
immune lung is only a small part of the number taken up by the other 
organs, especially the liver. 


Studies on Streptococci Recovered from Sick and Wounded Soldiers 
in France.—This study was undertaken by Matone and Ruea (Jour. 
Path. and Bact., 1918, xxii, 210), using the newer methods for cultivation 
and classification. It was the intention of the authors to compare the 
infections by the streptococci in war wounds with those found in civil 
practice. A review of various bacteriological methods is given and the 
work was adapted to the most favorable methods for the recognition of 
different strains. The authors adopted the classification of Holman. 
Twenty-five cases were analyzed, the organisms isolated and classified. 
In the majority of instances the lesions were of the nature of wounds or 
abscesses in which the streptococcus was present alone or in mixed 
culture. Non-hemolytic streptococci were found to be an uncommon 
cause of surgical complications of wounds except in the cases of hemo- 
thorax where they were usually of the types found normally in the 
respiratory tract. The streptococcus pyogenes is the type most com- 
monly found in infected wounds and was the most pathogenic of this 
group of organisms. In this respect the war wounds were similar to 
those found in civil practice and the danger of the patient due to infec- 
tion also finds a parallelism. Out of the 25 cases, the Streptococcus 
pyogenes was recovered fourteen times in pure culture and three times in 
association with other organisms. The Streptococcus salivarius was 
next in frequency, occurring four times. 


The ‘‘Reading”’ Bacillus on which a New Method of Treatment of 
Wounds has been Based.—Dona.pson (Jour. Path. and Bact., 1918, 
xxii, 129). The various methods of treating infected war wounds have 
been widely discussed in the recent literature. There have been two 
main schools of treatment more or less closely related, the physiological 
and the disinfectant. The author has started a new method which he 
calls the biological and which is based on the use of the “ Reading’”’ 
bacillus in living cultures in the wounds. The nomenclature comes 
from the town of Reading where the bacillus was isolated from wounds 
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and where it was first used in treatment. A very complete description of 
the morphological, cultural and biological character of the bacillus is 
given and these indicate that it is closely related if not identical with the 
Bacillus sporogenes (Metchnikoff), an anaérobic bacillus very frequently 
recovered from war wounds. The bacillus is an active spore-forming 
anaérobe growing in more or less woolly colonies on and in solid media 
and it has a very pronounced proteolytic action on a variety of protein 
material stich as gelatin, cooked meat, Dorset’s egg medium, coagulated 
egg white, inspissated serum and casein. The spores are very resistant 
notwithstanding boiling for fifty-five minutes and drying for eight 
months. There is no evidence that it has any pathogenicity for 
animals or man nor that the products of its proteolytic activity have any 
toxic or other ill effects. It has not been shown to be capable of attack- 
ing living tissue. One of the most important properties of this organism 
is its ability to destroy toxins of other bacteria, as the tetanus and the 
diphtheria. It has no inhibitory action on other bacteria. The rationale 
of the method depends on the proteoclastic enzymes which act as an 
organic catalyst which hydrolyzes the substrate of dead protein. It 
disintegrates the protein base from which pathogenic organisms operate 
and while so doing does not itself give rise to fresh toxic substances. 
This article is mainly extracted from a thesis and is a further study 
following a report on the same subject by Dona.Lpson and Joyce 
(Lancet, London, 1917, ii, 445). The clinical results of this method of 
treatment of war wounds are more fully given in the earlier paper. 


Arthritis Deformans and Spondylitis in Ancient Egypt.—In a 
number of previous papers Sir ARMAND RUFFER has demonstrated a 
number of lesions in the tissues of Egyptian mummies indicating dis- 
eases present during the life of the individuals. In the majority of cases 
the lesions were localized to bones, while in a few others opportunity 
was still available to study changes in the mummified portions of the 
soft tissues. In the present study (Jour. Path. and Bact., 1918, xxii, 152), 
completed after the death of the author by his wife and Captain Will- 
more, a detailed account of bone change comparable to the modern 
arthritis and spondylitis is reported. The studies were undertaken upon 
the remains of Egyptians and Nubians dating from a period of about 
8000 B.c., to the early centuries of the Christian era. Opportunity was 
also available to the author for the study of the remains of Roman and 
Grecian soldiers who had invaded the Egyptain shores. Unfortunately 
the investigation of the tombs of the Macedonian soldiers of Alexander 
the Great was not completed owing to legal controversy concerning 
the property where they were found. In a percentage of all of these 
bones there were evidences of changes suggesting either the atrophic 
or hypertrophic types of arthritis as not a few showed intervertebral 
ossification, converting the spine into a rigid column. It is remark- 
able the frequency with which these bone lesions occurred in the bodies 
of certain groups. This is particularly true of the skeletons ofthe 
ancient Egyptians dating from about the third dynasty. It appears that 
the majority of the bodies were of individuals past middle age and that 
relatively few young bodies were found. It would appear that the osteo- 
arthritis in the vertebral column was more prevalent among the ancient 
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Egyptians than in the more modern people. Spondylitis deformans, 
the author states, existed in Nubia and Upper Egypt during the pre- 
dynastic periods, in the early, old, middle and new dynastic kingdoms 
as well as during the Roman occupation and later. A careful descrip- 
tion is given of a great number of specimens, particularly illustrating 
the massive osteophytes and atrophic lesions of the long bones and 
vertebra. The author was even able to determine the pathological 
changes in which intervertebral disks were atrophied or completely 
absorbed in the advanced types of the disease. The study is an impor- 
tant one on paleopathology and is particularly interesting in a study of 
the antiquity of some of the diseases which are still with us. Unfor- 
tunately the study was not completed at the time of the author’s death 
and a summary of his findings is not contained in the article. 


Histological Observations on Normal Nerves and War-injured 
Nerves with the Neurokeratin Stain——By means of a neurokeratin 
stain which consists essentially of Ziehl-Neelsen carbol-fuchsin fol- 
lowed by 1 per cent. osmic acid, Cone (Jour. Path. and Bact., 1918, 
xxii, 105) studied in normal and war-injured nerves especially the 
“renflements biconiques” of Ranvier and the vacuoles of myelin. The 
former he concludes are not artefacts but a part of the normal structure 
of the nerve, since on stretching nerves he could directly observe under 
the microscope the elongation and narrowing of these funnel-shaped 
structures. The base of the cone was attached to the sheath of Schwann 
and at the point of attachment, on stretching the outer border of the 
nerve fiber became narrowed and humped in appearance. The trun- 
cated apex of the cone was continued as a sheath for the axis-cylinder 
and ‘ts insertion about this structure was also rendered very distinct 
on stretching. With the neurokeratin stain the cones appeared mauve 
against the pink staining axis-cylinders. These cones were present in 
embryonic nerves, but only when these reached a size above 44. The 
author believes them to be bounded by neurokeratin material and that 
their function is connected with the growth and regeneration of the 
myelin in segments. This neurokeratin material he also believes to be 
responsible for the vacuoles or globules in the myelin sheath. These 
occur in young and adult nerves and the size of the globules depends 
upon the neurokeratin network. The “renflements biconiques” and 
the vacuoles, as well as nerve varicosities were extensively studied in 
nerves grown in guinea-pigs into which pieces of war, injured nerves 
were transplanted. These varicosities appeared as irregularly placed 
swellings in many young nerve fibers and especially in those 1 to 3 uw in 
size. They were apparent particularly in hemorrhagic and edematous 
nerves and are frequently due to pressure from a neighboring nucleus 
or irregularities in the density of the tissues in which they occur. 
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Toll of the Degenerative Diseases.—A Plan for its Reduction.— 
Fink (Am. Jour. Public Health, February, 1919, 120-125) states 
that the fight against chronic degenerative diseases does not imply in 
the least measure a letting up against infectious diseases. On the con- 
trary every victory in the one field is also a victory in the other, for they 
are closely related. The degenerative diseases are the manifestations 
of the accumulated effects of the infectious diseases on the individual. 
Nor is there reason to believe that the degenerative diseases are increas- 
ing to such an alarming extent that we are in danger of undergoing 
physical deterioration. There is, however, a field for preventive work 
against the mortality from chronic degenerative diseases, especially in 
the age period twenty to forty, worthy of considerably more attention 
that it has received. In view of the facts the author has attempted to 
bring out, a logical program for fighting the chronic degenerative dis- 
sases would be based upon the following: (1) Fundamentally impor- 
tant is the gathering and collation of such vital statistics bearing upon 
the subject as are available, together with a vigorous campaign for 
complete morbidity and mortality statistics, especially among our 
public institutions. It is a sad commentary on the condition of our 
vital statistics that the insurance companies are the only ones who 
possess complete records. (2) Educating the general practitioner to the 
possible serious consequences of mild infections. In the words of 
JANEWAY (Boston Med. and Surg. Jour., 1916, elxxiv, 925): “The need 
for the moment, therefore, is for more knowledge; not more knowledge 
of the dangers of circulatory diseases for the public, which means 
propaganda, but more knowledge of their causes for the physician, which 
means ceaseless investigations.’’ The public is largely dependent for 
its medical knowledge upon the physician; with the realization by the 
latter of the seriousness of repeated low-grade infections and par- 
ticularly chronic focal infections, there would naturally follow an appre- 
ciation by the public of the same facts. (3) Provision for adequate 
medical attendance for the entire population, with appropriate sick 
benefits. It is well known among the medical profession that the very 
poor and the wealthy receive the best medical attention. The bulk of 
the population, the wage-earners, get the worst. Whether proper 
medical service be obtained by an adequate government health insur- 
ance system, or by a change in medical practice whereby people will 
pay for preventive medical attention, makes little difference if the 
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desired result follows. As a corollary to this is the extension of the 
periodic physical examination to include the whole population. This has 
turned out to be an excellent investment for those insurance and indus- 
trial corporations that have adopted it. (4) The elimination, so far as 
possible, of the factors of fatigue and various intoxications from the 
industries. 


A Report of 7637 Schick Tests for Immunity to Diphtheria Per- 
formed over a Period of One Year.—Huauens (Bull. No. 61, Bureau 
of Med. and Surg., U. S. Navy Department, January 25, 1919) reports 
work covering the study of the Schick reaction in 7637 men chosen at 
random in the U. S. Naval Training Station, Great Lakes, Illinois, over 
a period of one year. He states that it would seem that an attack of 
diphtheria, or the administration of antitoxin as a prophylactic or cura- 
tive measure, affords protection for only a short time. There seems to 
be good evidence that season influences susceptibility to diphtheria. It 
would appear that in February, March and April persons are more 
susceptible than at any other time during the year. The marks used 
were: For the minimum reaction “ X,”’ for the maximum “XXXX” 
and the degrees between the minimum and maximum “XX” and 
“XXX.” The final reading of all tests was made seventy-two hours 
after the test was done. This reading of the degrees of reaction is, of 
course, an arbitrary one, and every worker must establish his own 
standard. It was shown that the increase in susceptibility occurred in 
those giving the three lesser reactions. It is evident that “X” men 
are on the borderline and are the ones that shift to negative in the 
more favorable seasons, and to “XX” increasing that class of sus- 
ceptibles in the unfavorable seasons, some “XX” shifting to “XXX.” 
Individuals shifted from negative to positive tests during the months 
of February, March and April, which is very suggestive that a!! persons 
become more susceptible during those months. 

The Function of Fats in Immune Processes: II. Pneumococcus and 
Streptococcus Immunity.— The work discussed in WARDEN’s paper (./our. 
Infect. Dis., March,1919, 285-296) is a continuation of earlier work (.Jour. 
Infect. Dis., 1918, xxii, 131), in which it was shown that the fats peculiar 
to certain bacteria and other cells constitute their specific antigens, as 
shown by complement-fixation, antibody production in animals inocu- 
lated with the antigens, and by a new specific precipitation reaction in 
vitro between the fat antigens and their appropriate serum antibodies. 
This paper deals with the quantity of antibody produced in rabbits from 
inoculations with the pneumococcus and the streptococcus fat antigens 
and the amount of protection afforded against the organisms. ‘The 
facts brought out in the work on the functions of antigenic fats in 
immunity lead one to believe that such antigens are destined to play an 
important part not only in active immunization of animals and man as 
a prophylactic measure, but also in the treatment of infections. They 
have to commend them their purity, the dosage by weight, the absence 
of toxicity, the ease and safety of either subcutaneous or intravenous 
administration. This form of treatment would appear to be particularly 
applicable to the types of infections of acute and often fatal character 
and of brief duration where antibody production is invariably slight or 
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absent altogether, and where toxemia is the dominant symptom, such 
types being represented by pneumococcus and meningococcus infections. 
In infections also of a more prolonged course, such as typhoid and para- 
typhoid fevers, even when antibody is known to be present in the serum, 
as shown by agglutination tests, at the same time with the antigenic 
microorganism, the fat antigen would be presumed to be beneficial 
both by increasing the antibody production and by furnishing a nidus 
round which the antigen-antibody aggregate might form and lead to 
the absorption of complement. 


Droplet Infection and Its Prevention by the Face Mask.—WeraAveER 
(Jour. Infect. Dis., March, 1919, 218-229) states that droplet infection 
comes into play whenever an indvidual with pathogenic organisms in the 
mouth gets into close contact with another individual. Sneezing and 
suppressed coughing are most apt to produce abundant droplet spray. 
Gauze will filter bacterial spray from air. Its efficiency is in direct 
proportion to the fineness of mesh and number of layers employed. 
Three layers of gauze with a mesh of forty threads or more will remove 
almost all bacteria-carrying droplets. Occasional fine droplets pass 
through. Gauze masks appear from clinical data to prevent infection 
through mouth droplets. They are useful when worn for protection by 
attendants on the sick, and also when worn by the infected individual 
to prevent contamination of his surroundings. The use of masks should 
not lead to neglect of measures calculated to prevent transfer of infec- 
tious materials by other means than droplet spray. 


Chlorinated Lime and Halazone in the Disinfection of Drinking 
Water.—Fantus (Jour. Infect. Dis., March, 1919, No. 3, xxiv, 191-203) 
states that the desirability of possessing, in a convenient and readily 
portable form, a reliable disinfectant for small quantities of water, 
such as might be carried in a soldier’s drinking bottle, has led Dakin 
and Dunnam (British Med. Jour., 1916, i, 160; 1917, i, 682; also 
Am. Jour. Men. Sc., 1917, cliv, 181) to advocate p-sulphonedichlora- 
minobenzoic acid (ClyN.O.S.CsH,.COOH), under the name of halazone, 
as the best agent they were able to find, suitable for this purpose. The 
work undertaken by Fantus was chiefly to compare the value of this 
new agent with that of chlorinated lime. He found chlorinated lime 
to be a more efficient water disinfectant than halazone, compared on the 
basis of active chlorin. It is, of course, also a great deal cheaper. Hence 
there is no reason for employing halazone in water disinfection, excepting 
when its superior tablet-making qualities render its use advantageous. 
Halazone is the better agent for the preparation of water disinfecting 
tablets. Its action is, however, a rather slow one. 

Notice to Contributors.—All communications intended for insertion in the 
Original Department of this JouRNAL are received only with the distinct wnder- 
standing that they are contributed exclusively to this JouRNAL. 

Contributions from abroad written in a foreign language, if on examination 
they are found desirable for this JourNAL, will be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, will be furnished to 
authors, providing the request for them be written on the manuscript. 

All communications should be addressed to— 

Dr. Georce Morais Prerson, 1913 Spruce St., Philadelphia, Pa., U.S. A. 


A Daily Demand 
exists for 
Pituitary Liquid (Armour) 


a physiologically standardized solution of Posterior Pituitary 
Substance that is entirely free from chemical preservatives 


4% ¢. c. ampoules for obstetrical use 
1 c. c. ampoules for surgical use 


Corpus Luteum (Armour) 
is made from true substance and is indicated in the disturb- 
ances incidental to the natural and artificial menopause and 
other gynecological cases; powder, 2 and 5 grain capsules 
and 2 grain tablets. 


Thyroids and Thyroid Tablets (Armour) 


(boxes of 6) 


E have 
W 


some new 
literature on 
Corpus Lute- 
um, Pituitary 
Liquid and Thy- 
roids that we 
shall be pleased 
to forward to 


physicians that 


run uniformly in iodin content. Thyroids is indicated in are int i 
a large number of diseases. We offer Thyroid powder, sohesiiaiaatates 


and \%, %, 1 and 2 grain tablets. 


Armour’s Surgical Ligatures are smooth, strong and thor- 
oughly sterile; 60-inch lengths, plain and chromic, sizes Nos. 000 to 4, inclusive. 


ARMOUR 4x> COMPANY 


CHICAGO 


Your Guarantee 


Of Quality 


“Horlick’s” 
The Original 


Malted Milk 


Specify it in your Malted Milk 
prescriptions to protect your pa- 
tients against inferior imitations. 


The successful record of over one- 
third century assures the reliability 
of the ORIGINAL product. 


PRINTED MATTER AND SAMPLES UPON REQUEST 


Horlick’s Malted Milk Co., Racine, Wisconsin 


17 


7 
| | 
| 
| 
| 
| 


We Hide 
The Bran 


In Flavory Flakes 
of Wheat 


That is wise — is it not? 


Thus we make bran food 
inviting. In Pettijohn’s Food 
and Pettijohn’s Flour it can 
be served in countless dainty 
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Doctors asked us to make 
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Human Infection Carriers 
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Management 
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land School of Medicine and College of Physi- 
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Just off press—this work covers the 
all-important topic of Preventive Medicine. 
Every practitioner, every student, every 
health officer should have this book—the most 
authoritative and up-to-date presentation of 
the subject. 


How to recognize the carrier, with a detailed 
description of the laboratory methods involved;t 
management of the carrier with the medical or eve: 
surgical treatment involved; the occurrence 
active and passive carriers; duration of the carrier 
state; numerical relation between patients and 
carriers; habitat and virulence of the organisn 
mode of infection; concrete examples illustrating 
the danger of the carrier to others—in other words 
everything that medical science can do éo prevent 
the spreading of infection. 


Diseases of bacterial origin or those due ' 
the activity of a filtrable virus in the dissemina 
tion of which healthy human carriers are now 
known to play a réle are thoroughly discussed 


These diseases are INFLUENZA; CHOLERA; 
DIPHTHERIA; TYPHOID and PARATYPHOID; Dys 
ENTERY; EPIDEMIC MENINGITIS; POLIOMYELITIS 
PNEUMONIA; certain STREPTOCOCCUS infections 
such as camp septicemia, bronchopneur 

septic sore throat, erysipelas and puerperal fever 
and possibly also the pneumonic form of plague 


Much of the work and many of the methods 
are of very recent date. The most important stat 
laws, municipal ordinances and federal intersta! 
regulations dealing with the carrier problem a! 
appended. 


Summing up, the book tells all that 
is humanly possible to do to safeguard th 
family of a pneumonia patient, for instance, 
or the civil population from epidemics of In 
fluenza, Meningitis, etc. 
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WAR DEPARTMENT 
OFFICE OF THE SURGEON-GENERAL 
Army Medical Museum and Library 
Washington 


MARCH 20, 1919. 
Memorandum for: 


EDITORS OF MEDICAL PERIODICALS. 


As stated in the circular memoranda for Editors of Medical Publications 
issued by the Surgeon-General’s Office on March 27 and May 22, 1918, it is 
required by paragraph 423, Manual of the Medical Department, that al! 
medical manuscripts by medical officers, U. S. Army, intended for publica- 
tion shall be first submitted to the Surgeon-General’s office, Washington, 
1). C., for approval. This regulation, which has been very courteously com 
plied with, to date, is still in force as far as medical officers on active duty 
are concerned. In the case of medical officers recently retired from activ: 
duty, it is requested, as a courtesy to the Surgeon-General and in aid of 
assembling material for the Medical History of the War, that all medical 
manuscripts based upon military or official records or upon military expe- 
rience during the War, be submitted as heretofore, to the Secretary, Board 
of Publications, Surgeon-General’s Office, Washington, D. C., for record and 
approval and that such MSS. be accompanied by a carbon copy. Upon 
approval, the original copy will be forwarded to the journal designated, for 
publication, and the carbon will be filed in the records of the Medical 
History of the War. 

For the Surgeon-General: 


(Signed) C. R. DARNALL, 
Colonel, Medical Corps, U.S.A., 
Executive Officer. 
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glands and the blood—such as the Schick test, lumbar puncture, vaccine 
and serum therapy, neosalvarsan and mercuric treatment, glandular fever, 
septic infection; hemophilia, stomach lavage, etc. The sections on Nutri- 
tion and Infant Feeding and Nutritional Disturbances have been thor- 
oughly revised and cover metabolism, breast feeding, artificial feeding 
(including the Rotch method and percentage calculations). Diet in disease 
and for children up to and after the sixth year receives careful attention. 
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Pulmonary Tuberculosis—Fishberg 


The first edition of this work was used by all governmental hospitals and 
by the Army. In fact, the problem of tuberculosis in soldiers was handled 
along the lines laid down in this work. 

Nearly every chapter has been revised and several have been rewritten. 
New chapters on tuberculosis of the pleura, and on the differential diagnosis 
of pulmonary tuberculosis have been added. Additional plates have been 
inserted illustrating the pathology of pulmonary tuberculosis, all drawn from 
autopsies of cases under the author’s care. Many of the radiographic plates 
have been replaced and several new ones added so that these illustrations 
represent practically an atlas of radiography of pulmonary tuberculosis. 

The author has had an experience of twenty years with tuberculosis 
problems in New York and he supplies full and clear information on etiology, 
diagnosis, prognosis and treatment. The general practitioner is called upon 
to treat the great majority of cases of tuberculosis at home. In this work 
particular stress is laid upon the home treatment and care. It gives you the 
methods of treatment best adapted to the individual case and the conditions 
under which that treatment must be given to secure the best results. The 
book is thoroughly up-to-date throughout and stands out as an authorita- 
tive and practical exposition of the subject. 

By MAuricE FisHBerG, M.D., Clinical Professor of Tuberculosis, University and Belle 
vue Hospital Medical College; Attending Physician, Montefiore Home and Hospital for 


Chronic Diseases, New York. Octavo, 740 pages, with 100 engravings and 25 plates 
Cloth, $6.50, net. 
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Liquid HE mineral oil for infants, and children 
Petrolatum of all ages. It is the palatable, safe and 
efficacious regulator of the bowels and needs 
no menstruum or flavoring. It will not 
form a habit. 


Refined under our control, and exclusively for us, only by the Standard Oil 
Company of California which has no no connection with any other Standard Oil Co 


E-R: E-R:SQuIBB & SONS, N NEWYORK, 


MAMUEACTURING CHEMISTS TO THE MEDICAL 


Heavy (Californian) 


Just 


Urology—Pedersen Ready 


This book represents many years’ experience in urological work in New 
York City. The author’s able exposition of modern methods of treatment is 
the most striking feature of the work. 


Two hundred and forty-six pages are devoted to Acute Urethritis and Its 
Complications and Sequels covering Etiology, Bacteriology, Pathology, 
Symptomatology, Treatment and Diagnosis in general. Not only is treat- 
ment by drugs and chemical methods fully discussed, including a number 
of prescriptions, technic of irrigation, etc., but also physical treatment 
hydrotherapy, heliotherapy, electrotherapy, roentgen rays, etc. Far more 
space and detail is given to Complications and after-treatment than can be 
found in most works. Ninety-five pages are given to Chronic Urethritis and 
Complications—Seventy pages to Treatment of Stricture and its Compli- 
cations— Fifty-five pages to General Principles of Diagnosis covering Physical 
Examination; Laboratory Examination, including multiple glass tests; 
Urinalysis, Serum Diagnosis, Complement Fixation, etc.; Diagnosis of Acute 
and Chronic Complications, etc. 


Then General Principles of Treatment are taken up, including Preventive 
Treatment, Abortive Treatment, Palliative Treatment, Curative Treatment 
Management, Physical Measures, Technic and Indications, Medicinal 
Measures, Surgical Measures, Serum and Vaccine Therapy, etc. 


Gonococcal Infection in the Female and Complications and Sequels are 
covered in two separate chapters. Sixty-six pages are given to Urethros- 
copy and fifty-eight pages to Cystoscopy, covering thoroughly indications, 
equipment and technic. Separate chapters are devoted to the Bladder; 
Ureters and Renal Functional Tests, including Hematology, etc.; Acute and 
Chronic Suppurative Inflammations of the Renal Pelvis and Parenchyma; 
and Diseases of the Prostate. 


In all diseases the standard of cure is stated in separate paragraphs. 


By Victor C. PEDERSEN, M.D., F.A.C.S., Major, M. C., Visiting Urologist 
to St. Mark’s Hospital, etc. Octavo, 991 pages, with 362 engravings and 13 
colored plates. Cloth, $7.00, net. 
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Digestion-Controlling 
Diets In Infant Feeding 


Are made by combining with cow’s 


milk and water, one of these forms of 
Mead’s Dextri-Maltose. 


Mead’s Dextri-Maltose No. 1 
(With Sodium Chloride) 


For addition to the general diet of 
infants or where diarrhoea is more to 
be apprehended than constipation. 


Mead’s Dextri-Maltose No. 3 
(With Potassium Carbonate 2%) 


For addition to the diet of Infants 
Suffering from Constipation. Potas- 
sium Carbonate acts as a corrective in 
constipation by increasing the peristal- 
tic action of the lower bowels and by 
softening the fecal matter so that it 
may be expelled more rapidly. 


Mead’s Dry Malt Soup Stock 


For the convenient preparation of 
Standard Malt Soup. It is as easy to 
prepare Malt Soup with this stock as 
any mixture used in infant feeding. 


Mead’s Dextri-Maltose is being used at nearly all 
Infant Institutions and by all leading Pediatricians 
in the United States, a fact that speaks for itself. 


MEAD JOHNSON & CO. 


EVANSVILLE, IND. 
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The Inorganic Salts 


Management Recognizing the rapid growth of bony structure during 


infancy, we are aware of the necessity of having an ample 
supply of mineral salts in the diet of infants. We have 

’ . always considered this point, and during the process of man\ 
Infant’s Diet facture of Mellin'’s Food the salts present in the grains used 
are retained and incorporated into the finished product. 


of an 


On account of the deficiency of potassium in diluted cow's 
milk as compared with human milk, an amount of this important salt is added to Mellin’s 
Food, which together with the natural salts of the grains used in making Mellin’s Food, 
gives a content of mineral salts more in accord with those present in human milk. 

‘The following analysis gives the percentage of various salts contained in 4.30 parts 
of salts—the percentage of inorganic constituents in Mellin’s Food: 


Bicarbonate Potassium - 2.536 Phosphate Iron - + .016 
Phosphate Potassium - .897 Chloride Sodium - - .097 
Phosphate Calcium - - .037 Sulphate Sodium - - .131 
Phosphate Magnesium .213 Sulphate Potassium - .383 

4.310 


From the foregoing, and taking inte account the salts in whole milk, it will be seen 
that all Mellin’s Food modifications contain a total salts content slightly in excess of that 
present in human milk; thus a physician is assured of an adequate supply of bone- 
forming material for any infant fed according to the 


Mellin’s Food Method of Milk Modification 


"THE GLEN SPRINGS | 


On Seneca Lake WM. E. LEFFINGWELL | 
OPEN ALL YEAR WATKINS, N.Y. President {||| 


A MINERAL SPRINGS HEALTH RESORT AND HOTEL © 


The Pioneer American “Cure” for Heart Disorders | 


The only place in this country where the Nauheim Baths for Heart and 
Circulatory Disorders are given with a Natural Calcium Chloride Brine 


Hydrotherapy, Electrotherapy, Massage 
The treatments under the direction of 
physicians are particularly adapted to a a 
HEART DISEASE, Circulatory, V5 
Kidney, Nutritional and Nervous 
Disorders, Rheumatism, Gout and ~* 


Obesity. Splendid facilities for sports 
and recreation. FINE GOLF. 


| 

| Physicians are requested to send 
for literature detailing treatments, 

Mineral Springs analyses and other 
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